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ll·hicl1 t'o.s!<i!- 1n·n· hlk•.•11 and n•fl·r ••ad, 111 :,,um• poi11I 011 th1: litw 

o( h·a "" l'"t'. 

Om• !i1t·g•· ll n·:tl g,•ologieal Ill/\ p of I It,, w,·-.t<·ru rml'I o( tlw 

,hll1.· ha-- bP1•11 con,lrw·h·d cm tlw "'l"ah• of oi11• i11rl1 lo '"'\:1·11 ancl 

011(•-lmlf 111iln. l'p1111 thi.: tin: w•og1·11phi1•al di .. ti-illll t i,111 uf ilw 

•l•\'Pl'HI fonnalion, inn1k,:tl hin,: lw,·11 rq1n•,-1:11il·d hy t·nlor,. 111 

I ho,-,.- plne1•,-. whc·n: th,· ('lllltad ltdw,•,··11 fonual i1111,- 1·1111 h1· dl'fi
nit,·l.Y ckfrnnim·d, tin· prhition, nf' tlw c·nnhu:t li1ws, :h drawn 1111 

1 lw map. an· 1•n1·n·d. 111 th1· i11tPHPt1111g- at'eas 11 lwr1· 1111• c·on-

1 itt'I rdat io11-. H l't' oli-.t·1u·p ut· Pl1 Ii n•h 1·0ttt'1•1ckd, t In: ,·mt lild 

linl', 11111·1• hc•1•11 dra1111 frorn lhP l}p,-t 1·1 i1h!1t(•1.• obhci11ahl1!. In 
t lmfl,.• t·egi,rn., 1~ l1C·re thl' pr,:- l'ki~to1:1.•111: for1w1 tio11, 11 n: ,·011-
l'l'akd lsun·ath a gn·nt I lti,·kn••" of gl;u·ial 1kposil,, llw ..;t1rfnt·1· 

gt-ology ha, lu'l'!J d1•.'lig11attd a,; Ph·istnt·1•111•. II01\!'\'l'I", \lhl'l'I' 

O('('a"iomd oukrop, ,,f olil1•1· fornmlion,- JH"ojPd through tlw 

drifl ~n ii- to i111lind1· 1111 prnlml11t., ngl' nf Ha.· tmd1·rl_,·i11g fnrum

t ion, I hi· pl'l'-Pkii-hH•pm• fot·t111ltio11« Im\•: IH.'t!ll µ:iv1·11 tl\l' !H'l'frr·· 
. . 

t'lll'l' Ill lllllJfJllll_!'..(, 

Tlw ,, l'l':t inn1ln•d 111 ,;outhtn•,h·rn \\'ashingtrm, fr11111 I hf' 

smith flanks of I hi' Olympic :\fm111l11ins h, tlu· ( '11lm11liin. wn;; 
m1q)Jll'd 011 a ,euk• of 01H!-h1tlf ind1 to I hl' mile, A lwlt horih.•ring 

tht· Oly1111•il' Pl111i11,,ula from GrHy, H:1.rbor lldl'lhwnt·tl armmil 

Cap1· 1-'bth·ry and 1•n.;h•rly to Port Angdr;; htl"' lwn1 nuq.1pelf 

un a ~imiliu ,.C'tdt•, ;\11ot.htr 111ap has hl'('l1 t·o11shuetl'Cl 011 thti 

scnlc- of mui inch to tlw n1ik. PXh•nfling 1n•:-t to l'tl,;t l'rm11 Kihmp 
Cmmt.y aero;.,- SC'nttlt• to tht• foothills of tht• Caseadp,-_ Fpou 
thi;; lm,·p hc•l'II locah-d :lll obserrntion,- takt·11 upon s~rikt· mul 

dip. ai. "'di 1ls l'ontnd lim~i< lwt.wt•c:n formal i1m;;. Thl~ proJmhk• 
poi;ition,c of 1tll anl'ic•lines nnd ;;_rm·lint-", wlwl'(• tlu:y cnn lu, 1k
ter111i111:d. lun,.· bC'l'H iwwrfrcl. \Vlwr,, tlw 1·nnt ,u·ts nr,, cldinib• 

Uu:y are n'/H''-'"l'nh•rl hy t·n11ti1111011,; lines: wlwr" nnl_v prw..i111nh•. 

h\· hrvk1•t1 lim•i;. 
,\ ltoµ:c•t hl'I' 1lhout I wt111-y lllllll I.Its wl'l·t! .. , pl!lll in Uit• Hdd in 

nr1•1d mapping. The ,•pmaining tinu: nt otl,J intc•rnd» Im, hern 

dt•volNl to offiei:• work in pn•pnring the 11111.p;, nnd rqmrt. Th,i 

\\-rifor h1l-"' IWl'll 11ssisted in ihl' fidti work by l\h•ssrs. Chnrki. lL 
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16 B11lfrti11 No. [.J, Ww1/iiugto11 Geological .''iurt't'fl 

FPttke, Donald Ross. Ofaf St.ronm1e ,md T. A. Houser in HH 1, 
:11ul b_r ( 'hul'le~ Lumk•s iu l 9Ut 

The t·olll•,·tin11~ of fo;;,-ils lmvr bet:11 identified llllll may hi: 
fomul in tin· P1daeo11tology <•olfoetiom; of th(• t'ni\'l'l",ity or 

\V R.shington. 

HlBTORICAl, Rli}Vmw 

Tht· e1irli~•i;I: 1·ec·ords ,·om·"rning tht~ T1•rti11ry rorurntinnl' of 

Wl•stN·n Was.hiugton ,u·e to ht' found in thl' report!! of the Wilk1•s 
Exploring Expl•(lition, pnhli~lu.•d in tlw yt.'ar 1 R·l9. Ex,u11i11H
tio11s 'l\'l:l'c mtule of the Tertinry formations nlong Columbiu 
Riw•r hy ,fome~ I), l>ium. Otl1l'r mcmbt'rs of his party ex1tminl'd 
Hw ,umlJ vn llu_y,.. l'tltt•ring tlw Columhin from th,· north ,,j,h•. in

c•lucling tin· ( 'nwlilz. Hecot·tl~ wt·rt· uuuh· ur thl' mimu·1·em•e nf 
Tl'l'tin1·y ,-tJ·,lhl .don,.:t tin: shm·tis or P11gt:t Su11ml ,uui in t.hc 

\·iciuil.y of IlL•Uiuglt,1111. { 'ulk•ctiouil of fossil;; wcrl:! 1111ult~ llt tin: 

tmrn uf A:-.lm·in. Tht•.,t• W(,rt' fll'iC'rt11i11t·d uml dt•scrilwd 1,y T. A. 
( 'uu rml, who rcMgn i 1.,:,I in tlu·m 11 vt•ry 1•lm,e rl'ltltio111-1hi p tn t IH~ 
Miorene fotmy o( lfory!tu1d 11.ml Yirginia. 

A fh•r tlw 1tpptmr1t11t"t'. of I his rc•pnrt v1•r_y littl1~ 11rn,- u·rittt•n 
COltl'erning tlw gl.'olog_,. Ot' pnhll'l1t1tology or this l't•gion 1111til 
1867. wlum \V. P. Hl11kt, puhlil,lwrl ;..e\·c,rnl nt·tieb, 1m tlw cmd 
fommtion,, of \Y1tshi11gton Territory. In 1H70 Dr. Hnlwrt 
Urnwn in u papt•r on tlu.! eoR.I fil'lds or llw m.11·th Pneifie t•onst 

dr.•:n•rihc,:; t·onl <fopoiiib< a~ npJll'lll'in~ nt Clallam Hny, Hdling-
lm111 Huy. Cowlitz Yalky, b~aqunh. mul Sti111tgUtu11i.-.h lU\'l'I'. 

Ht> n·g1u·dt~d thl'S(' its heing of 'l'erti,u·y ngc 1.uul nhm rc(•og11i1.t•cl 
tht> 1txistem:1• nl Plt•i.,h1t·e11e lignite ~t1mw, in tlw ~eu-eliff!-1 o( 
Pugc•t. Sound. 

Prnm 1870 to 188H nunwrous ,:hort pnpPrs np[te1u·,•d n·fr1• .. 

ring to tin• gcologicA.l ('omlitions in llw ( 'uscadl:' .'.\Imm tnius nnrl 
alnng Culumhia Hivl:'r, hut 1u·1• <•onfinctl dliefly to n clt~rripHnn 

of th~.J.1,uu_tlt_i,~ limu,, 11_1 1888 IL nrpurt appcnt•t•d hy (',.\.Whit.• 
· (••!•···· :t:'11Ki :~;:,,, l.'li!~it· ·· G,· -111;►'1-' ijff'' · · i:i:t1'1 ,,i'l\,;,j, r'll't' 1"1'1·,,.. ,~,,,,,,,,;, .. 1i,:t,·1·••·(i ,i,,·1· 11

•1'1~:i'I .. ,:-- ,;,., ·1,. . .; · l1··1· I'-~ 
, ,,:~'~,,~:, ,::~,~, ,!~!:::,:~:,':,'~,~tn' ,,::, , ,, '': ', , , :" :,t"'' ,' I' ·:,:1, ':,:~,'f':11, ,,,,11-: ,•~,iO,' ,, ,r,1 .~ :, ,,,I,, '""'•' , ,' ',,, .~:~,,:", ,r,irr·:t '' :,~ , ,, ,: :~,,:: ,'' ·"'"'·, ,~~ , ,, ,, ,,, 

t,1l,utl 1~(I • t,~~ frli(!m1ilj •th~~ .· (!(lfl~l-1:teiltin;: f6.1:11i1tH1~JI 'Q[ ,,l('il!II,',, lifo1•-t:(I 
1,1,a ' w11ri.itm"1 (!(nl,1it.ie11. : ,(;I1)Jlti~iti-1:nu1 • i_it 't:il(!I : bti.1,~1,k:l,~h .. ~,1:tufa, 
f1ti1nll·Wt1r~i. t1inc!~! li'!oi~i t,hEi ,•idrdkv (•t 8e,tJi~$,hi ,~,1(11 1(;!1~1,ini,,,11,td111, 
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''"1'''1,,,,,,,, "''('1',,,:t '',1,,,,,,,.,1,,,,1,,h,1,1,,,, ,',l!ffl''1'',z111''1!ii ni' tlu, ,1"t11 1d1•r1'11 'l''l''n' .. ,,,.,ii ,,,,,,,,1,,. ,.,,1:,,,:,,,1,,11'• ,'"l"',11'1'1•,,,, 
'~' ,, \,, 'I,, ., ,,'Ill', : ' ""'•'' ;i.,,,' ,,~,.~: ~' ,, ' I ,,I ,, ,' ,, '•,, ,, ,, ' ' ,,, '"' ',, ,,, I ' : 111 ,, .~,I: ,,,1~,1, I ' II, " .~:;ii, l~,,~11!, I,,, ,, ., •"' ,, 
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1H 1J11lletiu Xo. /.J. H't11tl1i-ngto11 Omlogiet1l 811rt','.!f 

,k~<'rilwd and thl'ir approximtth- arl'al t·xti•ut n•Jm•st•nh.•d 11pn11 
a ge11logie11l map. Tiu.• 1fo,frihutiu11 of all fornmtio11s in thl' 
wtsh•rn pnl't of tin· shih· a~ tlw_r Wl't'P k11mi·11 nt thtLl lime wcri· 

,..lmwn upon this nmp. 

A g't'.ologiC"1tl reeonnoi,sartt't' Hl'OIIIHI tilt' t·on-.t of tlH· Ol_rn,pi(· 
pt•11in,mln wus nuult· hy Hnlph Arnold in HJfH•. Tht· n•,-.ult-. w,_.,.,. 
published i11 1906. in 1rhid1 lw l't'.l'ttgnizt'.d tlw l!Xish•IH'l' of au 

old ,,t•rie,, of partly mdan1orphosed :-.tdinwnh (·onstituting tlw 
iuh•rior 11f tht Olyn1pie ~lountuin~ and tht! prest•twe of E1wl'tll\ 

Oligo<'l'III' unil :\1ioee111 forumtion~ around ihi hordt•r. Tl1t· 
Oligm.·1:ne-:\Iiocem· str:da were not clilfl'n•ntinh>d l\lld ,n.•l'P l't'

frn·(•d to a" tlw ( 'lnllarn formation. 011 thl.' Pncifk coust of the 
Ol_vmpi<" fll'Hiwmla n:l'lniti fossilifrrnus rlqmsih. 1,.-(·1"1· noh•d nu 
thl• Bogm•hid nml fH rl lwr ,mutli ,tt. tlw umnth nf Hw lJt1P11it1lt 
Hivl'r. lk l't•gnrth•1I llu:st• 11s of up1wr :\lim•pm• m· Plim•pm• ngP. 

In tlw samt• Yl'HI' 11 p1qwr appNu·1~il liy tlH' snmt• author on 
tltl' Perh,n;. of tl1r· Parifir ('011st, in whirh sM'M·al 1ww SJIPl'it•,; 

Wl·n, d,•-wrih1.•d from \-\' aishington. Ht,fon•m·1.• w,ts 1mul1• to >1t'\'• 

1.•tal fns,..ilifrrnus ch-po,.ib, in Cowlitz 1,ml C'lidmli,., 1•alll'ys. m• 
well a,.; ,donK Uw Strnit of ,Jmm th• 11nrn and in Pugd 8ouml 
}};\ ,in a1.·ro;.;,. from Setltt k·. Luter in 190H llr, .\ rnold publii.he1I 
1l papi'l' on the 1•11vit·om111·11t of ti1l' Tl·rtinry fiunuv, of th1• P11-
dfk Coa5,t of tlw l;nih.-11 States. in whid1 th1· severi\l 'l\•rtitu·y 
horizons of \Vnshi11gton w!::n! rorrtwued with tho)l.e in Or£!!,((lll 

mnl ( ',diforuiii. RoC'!::11<:. Oligm:l~nc, Mioct·nl! 1tml Plioce1w formn
lion;, Wt;1•t· l"l'<'ognizl'd. In tlw ,,,mm yt•ar ,\lhPrt H. Rl•ngun clt•
scribed tlw gt•ologic- fm·mnt.ion>\ in thl' Yic•ir1ity of Boguc·hid 1uul 
Sol('thH"k riv,•r1t nml lisfod <·ollerfoms of fo~11il11 made; tl1t·rt• ,uni 

along tlw ~trait nf ,Ju:rn de .l~ucn. ,\ c•onsi,h~rnbll' numht•r of 
new sp1!Cil'!i were pln~l•d nn l'(it~ord. 

In U)l 1 tl pape1· puhlishcrl by \V. H. Dall 011 tl11• l\lioe(•1w of 
.\gtorin nml C'ool'i Uil_v dl~l-let'ibed ill'\'tt1•,1I new spccici1 of m1trim· 

i1,,(.,I•t,lllr,ni~th111 (r()l:Jl w:1u,h'i1,1,gt(~'ll ,1~11d .a· lilt·.,~, tb(t it~:Hillil · lt!lillll• 
tiii1it1.iil 'wl\.ijjheij1, . '1$1:$¢.· 1rt1i;!,Pil'(ill !i(Jl'l 11fg1~1iif~t: 1~&:~i$l1~:l'it!t! .ill ,t:,im• 
1,1t1;l1tr1- the t1i•~t11·n ·~d•1f•1 .. c,t ,itt,,~•-1•~, .•• ,:~t·(· ,,f ;,1111·,1•. ,,.1..,1"·111~, ... ,,,f· ·• · ( ... , ........ li\ .. ·1'·1··· :,,1,, ,, ,, ',,: :~,, :"', :'.,,,,1, ',, , , ,,,1,,, ,~,,,,, ,1,,,, ",~,,, ,~ 1, , ,, , ,, , , :·,:, :, ,, ,~',, 111,, ,'",~a,: ,,,f, ,~ •":,, , \,, ,· ,~J,, ,: ,, ,,I':, ,I'., , ,II!', , ,: ,,~, • 1111:,:11'1:1•""'1111, ,: ,., 

Dt1rh1g. · U)lt · 1~ J)i~i~t,f "Pl'!!~H'f.!(l • by .. ,(:lhi~rr~,. 1:t; .. C:ll1,r>ll J>D · Mt~i. 
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J.(l'Olog_v of till• ,.outlwrn mil of \' Hll('m1v1:r lslllnd in 111· ltit·h H11· 
#,(l•oloK\-. of th1: :\fiot'<'IH· dqmsits 011 tht north ,;hnn• nf tlw 
~tnlit of ,J 111111 dP F11e11 ¥1·1•n• dt>st·rilwd. 

111 HH!l ll papr-r 1rns i.,,nrd hy tlw writr•r m1 tht· Tl·rli,try 

l'nl1tmt1tolog-_\' of \\"t•,-h·rn \\'nshiuµ;ton. iu 1d1it·h ll rllll!<iiilernhl*' 

11urnhl·I' of m·w ~1wei1·s 1n•n· cksl'rilwd 111111 figurl'd. Tl11: g:enlng
it>nl horizon~ nf tin• 'l\•1·tiury. a.s n·c•ng11izcil at llmt li11w, Wl'l'I' 

g-i,·cn a,; wdl n,; II li,;I or tlw c·lwnu·h-ri,;tir fauna. 

ln HHlt u }Hlfll'r was iss1wd hs .\rnold uud Fl1rn11ilml 011 tlw 
!<ii mtigrnphy of I lw TPrl inry formnfoms of tlw Pneifk \',1rth-

11·1•st. Thi· for111nl ion" of Orq,t·on and \\' ""hington w1•n· 1·1u·r,-
l11l·l'd willi om· a11oth,•r and ll 11t·w d1to1.,ifi(·1lti1m of th1• 'I\·1·ti11ry 
ltoriznn, 11·:h s1•t forth. 

BIBI..IOClHAPHY. 

Ill ih1• following: list nf n·ft.rP1H·1•,- In liw lih-rithll'I' l'OIH'Pl'll 

ini.r llw g(·nlngy and p,il1wo11h1logy of w,•sll'l'lt \\'a,.hingtmt 1111ly 
I '111,p papt•1·, hnn: ln-1••i (tttoh·d \\ ltieh lwn· t·ontrihuh•d 0 01111.· di
r,.•d iu fm·mu t ion 1'Hlll't' ming t ht· 'l\·rt iary ror- ks. "i llllll'.l'lllh pn · 
1w1·, Hr<· i11 t•,i,-h•111·1· \\ hid, n·frr h1 1111' t11pog-rnplii1·11I r ... ,d 111•,.,.. 

nr 1·1·01101t11e prorhlC'I,, nf tlii, purt 111' tlll' ,-tab·. 11111 1rhicl1 mid 

no fad" t.o 'J\,rt ia ry gPology 1>1·nlth•111,. Tli•.' following n·frr 
1·1w1•,. an• 1·,•g;1rdnl a,- i111porta11I in a lit,lr>rtnd r<.•\·il'1r •If JH'•:,·i-

011., liter1d111·": 

IX-Fi Wilh•-•~. f'harl1:,i. NurrMh•,, nr tlw I u!tf'II SH.Rh'" Kxplori111.: [•;:,,:. 

1wrl!!in11. V11I -1. !"!', ::J:1. H:';, -l~L 

Tiu· ,111l y nttlP, r,.-ft.rriug 1" 1n•,h·,·r11 \\' a .. hi11gl on g,_.olugy 
11 rt' t I w "I t'a p di k,·s .. ,·1•c·1•111 th ·rnl 011 { 'nwli h Hi,-,.,. a 11d Hw ha 
~al tic tl,rn, 1111 l·h•· li1111k,- nf th,, ( 'n!11111hia. 

1s.1;;, r;r,,,.,n11111\', Hnlu•rt. Ur-m;l'aphy nt Or,•t::<111 and Wa,:hi11.:.!tm1. 

Tisi,- 1r11rk d .. a.l,- ,·hi .. tl_<; with th,, '1i.,tol'iud 1k•n.•h1p1m•u I aud 

<'olo11izn I io11 nf I hPgrnt 1111d \\\1,hingtrn1. ,\ 1k•wripti1111 i, gin·11 

nl' llw µ:mgrnph_\ of 1111, 1\1·,krn part ,,f \\':l,hinghrn a, kmrn11 

al I Ital ti1111•. 
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~O H11lldit1 Xo. J.J, Wwrhfogtou (imlogi<·al Sun·cll 

H,.J:}. Hann, .Jame~ Il Nolell on the geologr oi W&1hingtnn Territory. 
Wilk!:'!! Explorl11g Ex.11ediUon, ,·olnme X, \!P. lilli-1.,:t:t H:.!!Ht!S. 
668. 

111 this r1•port n 1ll•scripl:io11 is giwn of ,oml' of the W-'0l01,6C"nl 
fraturcs of \Vn!-.hini:,tton whid1 was litl'll n pnt·t ol' Or,•gim T1·rri

tory. H1tsnlt wns obsl'rn•rl ll" oc·r·urring in plael',; 111011;.c holh 
side,; of { 'olumbit~ Hiw·r. T1·1'ti11ry s1'1lim1·11!ill·i1•,; nrl' 1!1-s1•1·ih1•il 

at .:\,-torin t111d aernsl'i on the \Ya,hiugton .,ii.le of Utt· Columhia 

aml !tl'l' Silid lo lum.• u thickm, .. ~ or 1000 to moo ?(<l•t. Similnr 
strahL Rl't.• 11\C'ntioned in ( 'mdib: Ri\'l'I' ndlry nttd along tlit· 

:.hort•s or P11g1.!l Sound. CollN·tion,- of (m,11il;; nuull• li_v Dmrn 

lutn'. lll'l'II 1fosri-ihe1l :uid figured hy T. A. ('ottrml. :\Ir. ('onr,ul\; 

cm1rl11sio1114 1·mwt'n1ing tlit• lliucl'III' HJ,f.{' ,,f tlu.•;;1.• f1rnnm• mn_r 

wt•II In: quoh·d lwn·: 

·•Fmm tlil' investiglll'icm of till' fo.,,-ih, pn•\"iowdy n·n•i\'1•,I 
from :\fr, Tmrn;;tncl, I lnul arrin·tl at till' 1·m1du:-.iu11 tl111t tlw.v 
Wt•n· or t lw gt•olngfral l'l'II of' the.· :\lim·('IH', nml the 'llll't"illl('Jl:-1 
you ,w11I· <·cmfirm tlw opinion. [ do not rcC'og11izc, it i~ t rm·. ,rn.r 
n•nmt sp1.•t'il•s of tl11.~ c11a:-I of Califm·ni1t or L•l111•whn1:, but t11:"itltl'I· 
is tht·re llll_'I" ,.,Itel! or tlw Em•et1c 111:r·irnl, ma· ha:-1 till' group nuy 
l'Pscmhlnrwc to t.lmt or tlw Em·cm·. Ou tlw <'.ontr,u·,,, tfo, fm·m'( 
are dl•t•idt•dl_v upproxinwfr to tltoi,;(' of th,• )IioC't'IH~ Jtl!riml whit·h 
orcm· in Great Brihlin mul tlw l'nih•d Sbth::;. 1.Vm:ufo di1·11ri• 
catr,, for iul'lblllt'L', do.sdy n·~Pmhb, X. cohlwldirte ( Smn~l'li.v) 
or the English ll lot'{'l11.', 11ml /.urilm (U'tlfiliru·nftt CUii '\('1\redy lw 
distinguish1..•d from L. ,·cmlrnd11 (Say). u 1·1:cPnt spt·<·ies of tlw 
Atlantic c·um4 nml fos!:'il i11 tlw :\lim·l'IW ht•ds of \'irginiit. S11ticu 
ltaaw. n slit•ll of ,.,jmihu· r,mge. iN quih- ns 111.itldy tdnh·rl lo tlw 
X. 11n.u-a. A .. imilnt· nurnln•r nf s1n~c·i('s might he oht.itim!d from 
..iomt• of tl1,• llioeene lm,Hlitil',., of Maryltuul or \'irginiu mul ~·et 
IHI rccl•nt spt•cit•s 111: ohst•rn!cl umoug them. In tlu: Eorclll', aml 
tlhm in thl• 1\fioel.'11(' ;.;lrnht. tlwn• nrc pt•c·ulinr fonus 11·hit·h ob
tain i11 Ettropt• mul A111cl'il'll, mul nltl11111gli tlw spl'c·it•s dilfPr, yt·t 
i h,~y ,Lrl· ;;o ,wnrl_v llllil~d tlud thi;; eh1u·1u-h-r ,dom•. indPJH•ntlt:nl 
,1,f th~,· l•E,r1ci:!11t"'8l! of •~11t,b1tit. fo1~11u1. hi c{td·t1, i, !lfifi!! .gtddt~ b1 • tht! ·· 
1•e'l1i:th•(' ~1glil111 · (1f '',,,,,,,,imh•· t,,11111,1,tet11·,u111 111>t1k11·· •· ,t··•1·1 ··· tiiis tiit1niiti~\i,1.,·,,1~ • 

", ', ,' 1: 
1
, ,~' :, ',i/':,' ',i:~':' ,"! ,,:~, "'1~: ;:,,: ,' ',,:"~,'::

1
,' I. ,,'" ,~,: :/:, I>'(~~<":\:: ,' i, :, ,:',,\,''i", ,'' ':), ', ',":,' ~'.';,?, ", :,,,,:\:' ',,',, i\i ,',::?'i :'', ::~' :, \~ ':,'/ ;<:, '< ,:' /:~':' i~, .I l!!f.J•u1~.,k ,, .1U.1, .~u11HduH,.1,. :w.111::u l 1u1,1ug11 .. thi:- £(1$111111. ,.,.F Ut~, .( ,ol.i,11nb1.1,1. 

:1:1i,11i• f,, ti,· ,i,,i . . 1(,.1,11.tJ' •··t11j1•J"1( 1l•·•t!•J1•~" H .. ,' ' , I I,~ , 'I ,1,li:,,, I,,,' I' ,1, ,I,' i,:r, ""' ,l,J, ,," '11,11' '~II',,~, ,II~ 
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1,1t th,fi b~ttttr pbu!ti fU•tt fmm tb1, eonl .IIHi!fUltU'.t:11 .1tmd ,uiti l'li!l1t,rd,ti,1il 
. . 

Ml uf r1~e1•titll~Y agii:,. 
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i!I! H1dlttin Xo. J./, Wmihingtoa Geological Stu-l't!!f 

1859. Heer, Oswald. Fossil 11lants of Vancouver and Bellingham Bar. 
-Amerkim .Joumal of Sdl'!nce. second rerle.E!, vol11mE< 28. 1111. 
85-89. 

C"'rtain 11pe(•ies of foilsil lcM't•s from tl1e Terti,u·y :-.t mtn nt 

Hellingh.uu Ha_v hin'e a \'l!l"J t•lmiii rdntiuul'iltip to ilJll"C'il!S of the 
smm• geologie1d horizon in Eurnpt.•. 

11161. Meek, F. B. Desrrifitlons of new Crerac~P.oua foa1:llh1 from Van• 
couver am1 Buri& islandis.-Pm!'eedin1,,rs Academy of ;>,;amral 

Selence, Pbiladel()bla. volume t:i., u11. :1.14-:'.18. 
1s1;:1. NewlH!r1·y . .I. S. Deac:ripUon of foasil vlants from Ortas Island. 

Bellingham Bay, etr.-Boston .Journal of Natural Hh;tm•y. vol
ume 7, 1111. fiOfH\24. 

1867. Blake. William P. ~otes on tb.e brown eoal formation or Wash
inaton Tarl'ito!'y !Ind 01•ego11.-California AcadPmy ot Sclenct', 
Pro<!eedlni::;s, volume ::, p. a~ i. 

,\ hrief dl•i.,·1·iptiou of tltl' t·onl 1m•1l:-t11'l'J, at llt-llingluun Bny. 
They lll'l'. ,oii1l tu 1lip llt nil 1t11gfo of j'O HJl(I strikl' East vr 
Sodh, nncl lo htl\'(' H thit•knt•Jli,; or 1iho11t two tl1011sa1ul /(•(•t. HP 
n•purts tt,n workabk~ m11I ;,;enm,; inh•rst ml·ilfrd \Vi1'11 ;;ix or s1•,·1,11 

lu•n v.v lwd;, or ,mmlstmws ,md lllllllt'l'OIIS st I'll bt nf hi t11111i nm1s 

-.lmll•, ._fnlt•, · dtl}', iron-1tmw, nml I hin h1•1ls or snmlstmu•. 'J'wo 

\\di pn·i.t~rn·1I ,.hl')J,. of tlw gentts Peeh·n nl'l' ,-nid to hnv\· hN·11 

1·01l1,rtPrl. lh·f1.·1•pm•p j,_ rnadt• to tlw m·1·11 r1·,·m·1, nf emd 1111 t ht· 
hirnk;. of the C'mditz ltin•r. 

J s,o. Brown. DI'. Robert. Glacial tll'rlll1•hes llelll' Bl'.!llilll-(hlllll Bay. 
Wa1Rhln!!/;ton.-Arnl:'ril:'1rn .Journnl or Sc·it•1wr. w1lume r.o. p. :J:!::. 

Hd1:n·m·1: is 11wd1, to Hw pr1•~<•1H'l• of ltntiug nml g1·11m·i11g
a,- l•\·idl'll<'1•,; of glaC'inl ndion 111 Hehmw• m•nr Ht-lli11glt1L111 B11~·-

JX71. King. Chnem•e. On i-he rll~(·r.ivery of at·rnal glnC'i••r>< on tlH· 
moumains or lhC' Pal:'ilk !t!IOJH'..-A1111:1'ie1rn .lo11r1111I nr :,'kh•111•1·. 
vol11me IOL pp. Hii-11:7. 

I )c.ierilw~ tlu- gl•11e1·id ehllrncl Pl' of I· I H· gl1H'IPI'~ nn ~ (I. lfo i
niPr aml •Juh::s tlmt tlwy un• tlw pri11('i pttl ,mll'c,• of I la.• folluwi11g 
ri,•pr,., ,·iz., C'o1ditz. ~i»1111ally, P11.rnll11paml Whih-. 

!I !!:Ut -1\tt,~n,,, ;1,\ [J.; . [)1l1iii:idpl.li1111iji11~d lllr1:~l.l'W\fo11e l)t :r,,111111'11:~ ti'D!l!I · V111r, 
i:1,\ 11i ~•1111•· ·11n1l l!h.lbla !l!'lllllliilll!:11,. ltllll 1:11:bliW. li[l.1·i:fa.~11e:~1e1:ri li~ital'l:11 111,111..:·'""'' 
ll'tlU(il!!!.I Ii .. ;lJ1,1.U1,il . s,1,11-11,1111•. d-1,i./:tl111id111 • S:Ois'fl,1)1

'., 'l'iW11·i,b:i'tl.ii1~, rrt11l1111i,i'1 
~, lilp I~.i~1.i~l'1 ii, 
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1.;~11. rw11wn. Ill'. Hoh..-rt. 011 1lw ~,•ni:;rnphil·al •li:-1rihulio11 au•l pl1,n,i· 
,·nl •·harm:t1-·rh11 le;; ot I lw 1·<.ta 1 Held~ r.:1' 1 ht> -:-.; on h l'adfi,, Coast. 
Tn11rna,-U.-,11,-,. 1-;rlinhur,i:11 nr.•nlngkul i-;nl'i1-•1;-, Yolmm• I. part :;. 
r,p. ::n:~-:!1r\ 

IS ,:1. [ )Ollilltl, ,) , T El"'l'liant l'l!lllllim• nf !l(ltl I h\\ t'IH .. 1'11 p:1 I'!. of \\'asli• 
ington Tc:,rrilTIJ ,L""""Allll'ril.':rn .Jmtt·nal nf 81·ic•ntP, \:OllllUP 118. 
p, ,!i. 

L~NH_ \\'illi~,. Built',\. H1·11urt on I.hi' e•lal fh:•hh• ,:ir Wt1!'.hi112:1on 'l\•rri-
1'111',\ .- ·Tttlllh 1•,.,11,111,. ,1f lh•• l'nll.Nl Sto!Ps, n1lu1111· X\', pp. 7;:;g. 

77 L 

Tin· 1·1111! lw:u·i11g: ,trnt.a 11rf• ck,-erilw,I a,; 1·xh•11di11g up tin· 

Cowlitz, \·11lh·y i11l11 P11g:1·I Sn1111d awl a" for lh llw l'nnlhil!,. of 
tll!' Olynq,i,· :\lo11ntni11,- 11rrn111d llw 11ort!t hord1·1· lo Capt' F!al 

h-rv. Tltnsi• or tilt' P11µ::d Snu11d rq.,:-i1t11 H l'I r1•ft-1·1·,·d to !l~ tilt' 
.. J.,u·1u11 i1•, .. 

"Tiu· ,•oal 1m·a~t1l'<'-< of tltt' Pu_i:td ~,mwl lmsin l'IHJ,.;i,-1 of 
alh·rnnting hl•(b or ydlow and grny fim•-gr11im·d snml!>IIIIH'S 
11ml w·ry fow gray arPwu·1·11u,; ,;lmll·s inh-rstrntifi<:il witl1 11mny 
bt•d!,; 11( enrho111u•1•ous ,linlt· a111! ,·onl: thl· irulividual strata of 
<jaml~hm,· a11d ,..liah.•, f1·nt11 f!O to !:!00 f,•t•I lhil·k, 111ni11b1in tlw 
.,,tml· g-em·ral dmnu·h-r l'l·lwrt•n•t' 11l,s1·rn~I. a111I 1111 tn·ll-ddi111:d 
lwri:,mu ha,. ht>,·11 fournl whid1 utiHhl st'l'\'l' lb an i1111Px tu l'lll'l'l'

htk Uw w idt•ly-s,·JHl 1·at Pt! PX pus11 r11s. I., .. af i111 p1·,,.,:-.io11.., m•1•u r i11 
hoth ~1tnk, nrnl ,nndstom•-. ll"i,.OC'iah-ti with 1111ios. 

"T)w ltt•st st•c·lions lll'l' lho,w ohtairwd in tlw \\'ilk1•,;1111 n11rl 
Gi-1•1•11 HivPr fields. and d!'sl'l'ih1·d in dl'tnil i11 Hwir prnpPr ('()11-
m·d ion, I hough e\'<'ll they :u·1• i11c•o111 pl..t,,; of t ht•,.,· one gin•..: 11 

minimum ,1f t:t!tOO fr.ct, 1,·ith n prnlmhk m1n:inn1111 of 14,500 
fr,,t: a "''C'Ollll, ,;till Jt,,. ... ('Olllf)ll'b-, 1Jll'a,;11r1·s 7,700 fot•t: uml ult' 
lhir,l, on Grl'l'li Hi\'er. fa•:- lwt1Awiu (i,~(10 ,u1tl 1-t:-.!OU f1•1•t: nml 
I l1l•s1• l'il'd ion., ilo not in l'itlu•r en~P rtilH'h tltL! limit- of tlw coal 
mt~llSlll'l'•"• tl8 tl1e h1L~t• of rHd1 is nu 1~ntidinul axis 1rnd tlw tnp 
tlu.· hig-h, ..... t 1•x1u, ... m·e. _!.(l'f1logil'llllJ !-.peaking, bem·nH1 tlu.· \'ol
cnn i ,, flow., n r il r if t-h,,d,.. Sud I fig-11 l'l'-" r hn lkn g(• t·on firm 1\1 ion, 
hut th('v an· th•.> ri-.,ult of 1u•<·uruh· ~urn•\",- nnd c•an•ful oh~c·rn\
tiou, a1;rl fLI'(' onl.',· i1miliil11h•d by the pu~s.ihility of u11disc·,,v,•r1.•1I 
J'a11lts, of whi1.•lt thl' s1•,·tim1s lta\'p yi1•lrlerl 1111 proof unrln f'lnst• 

l'XllH1i11atio11. 
"Tlw fo~,.;jJ;, irnli,•ahi tlu· nrnintl'rurnct of frl'..,h trncl lmwkit.h 

wnh•1· eonditions thrnugh thi.., long JH'rirnl of 1il•position. imply
ing that tlu• g'l'lll•rnl rnk nf this profound ~uh,-id1•rn•1.- wns tlw 
»111111.' llS I hat or Jl('l'llllllllntiou of !il'dinwnls.." 
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~+ IJullttirt Xo. 1,1, Wmd1i111rto11 Gmlogi,·11I S1m-e.l/ 

1881. Bt·oekelt. L. P. Onr Welltern Ernpire.-~an Franrlsco, pp. l 189-
1!1:t 

'l'hl" following stnh:11w11t j,., 1111ult• etmet•ruing tl1t.• il(t•olngy of 

,v 1Li1hingtm1 : 

"'I'lw ;,lmi·l•s nf tlw P,u•ifk, thl" lmn•r ,·illlt.•y of thl' Cnlumhin, 
irnrl tlu.· gn•itt v,dley d rnined hy P111-,rd Souacl, IU'1.i 'l\•rt iiH'.V 1,ml 
l~1mtern11n·: the islnnrl~ 1rl'i!l of tlll' ('1u11tl fil" H1,rn in the Gnl( 
of Gmrgi~ tll"l' C'rc•bwem1s: tlw vicinity of Hdlinglmm ll11y i,, 
Cnrhonift•1·011:-i: the Co1lst ltnngt• iH Eozoil'; the Case,vfo )lmm
tain!-1 to 1thont 4:,7· 40' 1md the Grcnt Plnins of the Columbia 
Hi\'(•r in C'l'ntritl ,uul l'tLstcm W ni.hington, ~uuH1 of the Spokane 
Ri\'C•r, J\fC' volNmi<•," 

I !!Sl\. Whit~. C. A. On lhl.' P11g£1t Grou11 or Washir1gto11 Terl'ito1-r.-
.~mP.1"kiui .Journal o! Sdel)(•,•. third ~eries. volume :rn. 1111. 4-J:.:. 
l!'iO. 

'l'hi;; pnp('I' cknl!, with a c-olll'l'tion of fossil mollus<'ll from th1! 

Pugt•t Group of ,vllshington nuulc h_v Prof. ,J. :-t Ncwhen~-. 
Tlni xpel'it•s arc of hr1Leki,d1 w11h•r origi11. Two !<pl'(.'i\:s wt•n· 

thought to hP dosdy relnh,(l to thr: L1lr1t1Hil' of tlw Ro~•ky 
:\fountain region. HevN·al other gtm·ru wen• not known to oc·
e11r at a11_v otlu!r plit<•(• in Sorth Arut•ricn. .\IPntion is nmde or 
;;tt"11t.n t·ontnining it 1\•jon fmm,l in thl· DmL·nmi,.h ,·alley. Tlies(• 
st ruti1 W('l'C' rorrdilted with the uppt•r pnrtion of tlw Pt1gPI 

Grn11p. The stmtn of th<• Pugl·t Group w1irt• eonsiilN·t•d tn hnni 
l1t·1·n ,h·po~ited in 1.•st11ari1.•s. 

181\!l. Whili:-. C. A. On invm·tl:'h1·ate foi!!!!llfi rrnm llli! Padfl,, Coai\1.
t:nlt+!rl 8tatel! Geological Survey. Bulletin :-.o. &l. 

111 thi,- rt'port rl!f,,rl•m'L' i>1 1111telP tn n tollL•<•tion of fos~ils 
,.aiil tu L'rn1w from ''i"m,>til Bluff, Duwnmish Hinir:' 'l'lu• rPgim1 

n·frrn•1l tu i>1 prohllbls iu tlw viei11ity nf Dll\\·nmish Htidinn, 

Tiu· follmtiug is it li;;t nf tlw spPei,.:" t•olfock1l: "CJJlichtw 1·ow:frtft1 

Gahb, ('1m1ut l1on1ii Guhh. L1uwtiu 1wdfarmi1r Gn.hh, l.1:dfl 1nu~ 

fr,rfo G,ihlJ, Ew,pira afrnaa Gnbh, /.'usm1 diulwli Gnhh. 1'1tr

. ri.t irll~i- ,,1,,;1,1~ ,1,~,,1 • (~ ,~1.,1>~- '.ffliitifi . , :11pP ~Phlll .. F!i1l'lll1,~ t i1m ·. iilJ th,j s p1t1'• 
l:i<:UIIH! i•~,.-i(Jll w;u1 rtig~111,h~I a;s th~1 '!tl'1e;i1111;,►m·th~1!1 ·bC di,1:f· Cl:iifo~
"1'',,,lbti· !!li"liit\~ .u ~1~11(1• ~,icli1'·0 'i,11:i'l1~u·••Iu·11· .... , •. ·,1 'Cirli:~ l'~iul: .f"'iiili't''l' ••1n1•1'•·•:;,;,11 ,,, ' •~,I~, 1, .,;,, ,'"'" ,,,,\, ,~," '' 1,,1 ,":'" '',," ,,I',,,~,',,,,,,,, '~1, I'~" :,,,, ',', '' ,, ,,,,:,:,t!lt' ',,'' ·', ::',,,' :, ,,'',,' ''!',''I,'' ', ,11-111,,~,' 

l~'(i:r,11•. ''~tg\l~il'd11tl.• 1i~,1:►f .(\i!li~U,t~ibe ,,dR;in, ·~1~]fo• h1·1,,ikislt W'11ft\l; ,,,1~-
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'f'lw Tertiar.11 Formatin,,.~ of We.rt an Wushingta1t !t;j 

~ii:. m·t•11rri11g in tho,w strnlil wen· descrihl·tl. To a el'rtaiu l'X

h'nt tlwy lwn: a dn~P similnrily to tlw Lnrnrnil•. Thl•re 1u·1· 

111auy form~. howcn·r, whid1 lun-t• lll'\'l'r IM.:11 oh,-el'\'l'd in the 
L1~rn111i1• and wltit•h nn· JH•(·uliar to till' Pug<•I liroup. The h•r111 
"Pt1gl't Group'' i" lwr1· applh•d lo thi:s lmu-ki~h wah-r dqm-.it 

t~!II. Clark. Wm. lt Corn,h1Un11 Plll'!~r,<: Eo('1mt>.-·-·l'11iled Slai1!s 
Geolo1de11l SnrVI:'}", Bulletlll Xo. 83, l'll, }l)0-1 JO. 

,\11 historieul n~Yiew i-. given ('<Hlt'l'l"lling- the !it1·rnt11n• 1111 

tlw Puget Group in Wa,.liinghm. fl is ·-a1ggt·sh-1l Hmt tht' 
Pugd Group nm.f' he in pnrt l 'rl'I nc-l'OII.~ and in p11 rl E11<·t!llt•. 

1891 White. C'. A. Correlation Papers: The Creta1,1~011i,:. l'11iu•d 
Strth•11 r;1iolo~in1I 81t1·VI:'\. 811lh,1 In :\'o. 8:l. 

Tltl· upJH'I' C ·1·1•btt'l'lllt, ot' l'hieo fornmtion ;,.. I hl' eo11I hl·nri11g

fo1·umtiou m, thl' uort h uf \'1tnt'011\"L'I' l•d1~11d. Tht• snnu• formn 

tion i,, knowu to nppt-ar iH tin· San ,Juan hla11d,. in t In.· Stnll· 11f 

\Vwd1i11gto11. 

l~!l:!. D1tll. \\'m. 1-1. awl Harrh<. q_ n. CorrPlation Pa111•n1: :0,:1•m·•mP.-
r·nited 8tatr.,; OE>OlodL\~I 8urve~·- Bul!etln q.1. 11. 228 . 

. \t tlw ti11w thif n•port wu"' wrilh-11 n·ry lillll' wa,- lmm\'ll 

<·rn11·1:rni11g th\· O('t·urr1:11<'t' of marim· :\lim·P1u• dqm,-it,. within 
tlw stah·. It is ,dakd ( p. ~l!.!8) "Silinrn1:- c·a,-t" of 11mll11~c·n11 

fm,,.;il,; ha n• hl'l'II cnlll•eh•rl a I \'ai-iot1~ point>< 011 ~hoith111 b.-r Buy, 
1d1ie!t "hov. a .,_ytH·hroui ... 111 of lh1· dqu,,.it-. i11 which 1hl'Y ,H'I' 

found u·ith hot Ii I h,· Em.Tm· ,rnd tl11· 11i11l'1•11,· duy ,ha!,·, of 
.-bhwia.. TIii' .\stori:1 lwd 1111fr1•npx a.I- lh't1<'1•port 111111 l'l-.1·1d1l'n·. 
,\ Plio('l'IH' lleposit Im,. 111·1"11 nh,,erwcl liy nr. ( '1111d1111 in tlii,, 
vi(•inity whi<'h, fr0111 its 111md· l'httl'Hf'h•ri,;l"il' fm,~il umy 111· l'Hlll'd 
till' :\Iytillu., hl•d. It fumisla•d ,.,pr,cim1•11,. of /Ju,.Tirti11m C,l/Wlt!llirt • 

.lf.lflillus nrndo11i. Crl'pidula. Pt·cfen. 1rnd fta11opm'11: thi-. i, 
on•rl11i11 hy a l'ki,-tm·,.•m• for111atio11. tin· h,n:J of whid1 i, frn111 

:m to -1,(l fM·t nhon• tlw ,-.1•11." 011 I lllg'l' ~i 1. lllil rinl' Plioce111.· i.; 
n·frrrl'll to ns nct·urring at Slm11hnih-1· Bay. H.'i frpt ahnn' ,;ea 

IPwl. Thl' fo><isiJ,, l'Xl1ibit- a bnrwd fa1·ii: ... 
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in \Vlmt

emmlit•s. A 1mrnh,ir 

nnd tht• 

C'olumhin m•1u• 
l'X po,rnrt• of 1L is in 8. 

,rl:'l1t1 {l'1 1tot11:1,~1d ~dij;,l:!1!'1 11>f t,.bJi ,i\i!\tc,rlt~ 1b.1~l,p11 .. uu~k:e tlnr.1,1nl!II!! · Jif. tl11~f 

hUI~. ,1u:11I the.,t! .. 1,.11,lle, ~,rill\. u,11c()1iti>rm.1~bb• ... c,ei•l,1d1r 1lbout . so f edt . 
11.bt;,,.~.· ~(;fl· 1e1•e11• h,- ll ·l!l,~i•hnil. of ~;.~~(•I·· s"1nitl·· 1·~1Hl •· ('111~, •1a1yc•rlil t,4. 
,r~i!t •• tlt!i:~;:~. ' ..• Iliii· ;,.1~,~1•ift!•·•,1n .• the,~··•::i,1~;,~1~~:• .-,''i:;1',,~1ij~;(!;lt·. ~ti1c;li t\(~if · 
tnU.1.1'1 ()~.(.l~l!ll[ll~i~1. f r1111,.f11~1r,11mnb1 .1,.►r •lliliijUl!I .1.~1u11gmB. b,.1 · l!!fn(lltll 
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_vet living" ou I.Ill' ,·01L-.t. '.':t•m· tla~ midclk• of thl• dqmsit is a 11Hrk 
:<.t•am uf \'('.g'l·bll lllH th-r. an1I the dinr11dt•r uf t lw st ra tifim t iu11 

ia. such a"' to imlienh• tlmt tit" dl'po.~it is 1nlkrlnid and 1111t or 
1_•olim1 origin. 

".\t Hu.• lim-t· nf tl1\' hill Ila• llj}l.urm:d t•dgP, of thl' ~lrnk-. lmw 
bl't'll rut uff' l'o an M't•H ,-urfa<·t· by tit,• wan·,. and thi,- ~·an•-c-11t 
t+.•rriH'l' ti:dend)< 111ort· tl11111 1(10 ~-urds tmrnnl tlw ri,·.-1-. Tlu· lop 
nf tlw ,dmli·,. in tlw hill imnwdinti·h· be11t'uth the Plt•istm·l'ln• 
by1•r j,. platH:d off iu the •uLnw way •• ~ntl it is 1•viilt·11t that whu1 
l·hi,; 1,·as H<~t·muplisht•d t la· ,s[ut!tt in tht• hill top wa;, thl•ll nt tla· 
~t•1L kvd and till: 1nt\'l.'.,. t·olltd on•r it ;i~ tlu.·v 11m,; rnll m-',.'r tlu• 
lom•r wan•-eul tl.'rran· tn n•1tt•h lhl.' ht·nch. · 

"Tia.· Ph-islnn·rll' t·apping or tlu.• hill was luid down wlll'll tlw 
,rn,·il'ttl wu,·l'•rut h•1·r1t1·t• l\11:-. bdow tlu- -..p11 len·l ill'('P enntll(h 
to l'N'ein· llu: deposit,.. we now find Hu·n·. Si1H'1: tht•n, 11( ('0t1r,-1·, 

it lms lwen raisPcl h1 its p1't>St·nt Pil'vafom by H g't'lll'l'lll, pl'i-!11,p,-
111111·1· 111' Tttss u Ht-<pud, 11 pli rt ing- 11f t hP lilml n luuj,! t Ill' 1·um,t." 

}Ir. DillN·',. "11•w,. en11t·1·rn inf,( I 111· Pli-isl 111·1.'IH' history nf 
\'.urU11n•~h•l'11 Oregnu lll'P of 1mrti1·ulnl' intt•t'l•st iusmmu•h 1L-- it 

mu~l' 11pply in pnrl nt lenst to S11utlm·L·"'h~1·11 \Va-.hiu~ton. l.:x
hin-.i\1.' llt~arl_r horizunhdly hl'fhh~d ,11111!,- nrul days l'l:,-t u11t·1111-

form11.hly upon okkr 'ltrnta up to eh·rnlimi,. ahon• 000 frd. 
H 1'1Jlllllll t,- nf pt·111.·pln in,- ll n· ri·t·ogn izl'd ll p IO dt•\' ll fo111 ,- uf ~mm 
fl'd, indi,·al in~ that all of ~ort lnn,;.tt•rn Ort•g<m hn,- bt•t!II i-11b-

111ergt~d pt>rhup-. th1d amount. A grt·nt .:ound i, thon~lit to lmn· 
,, xi~kd, p1.•rlm ps ,-irnila r to Pngi:t ~m1ml. .~ flerw n ,·,h. t lw 

n·gicm wii,; ng11i11 nplift.•d to all 1·h.•,·at.io11 soml",dmt higl11.•r t luu1 
al p1·1_:,.l'll t.. Tlw 111m,t l"Pr:1.•11 l 111n,·t.·1111:1it \\"ll,. it subsidl'll('l' .. 11ffi--

1·i1:11 I to pn rt i1LII_\· ilrnwn Un· lov.-1•r ( 'nluuthin a111I \\'il11um•Hl· 

1'1\·1·1· \'ull,·ys, 111ln\l'IIIIJ: th,, t ich• In 1·x h•11d 11p IL ernt:,.i<ll•l'alil1· 1li~

ht11c-e nho\'l' tht•ir mouth-,, 

1 !llll:i. Git man. 8. l'. OIYIIll}il' l'Olllll rr' N11tion,1I <:eoi,:r.q1hi1· .\laii:mi:ine. 
\"ll\lllUl' ,, !Ill. 1:1:1-141. 

Tlw pap1·r 1k111~ primarily irith explnrn t ions eurri,:d 1111 i11 

tlw Ol_rmpi<·s. The w•m·nd topogmphic f1·1t hll't•s a1·1· ch•,wribt•<I 

and rl'ferl'IH'l' is 111ud1• to tl1e or.·e1trl'1'1H.'l' of "'and .. tones 1t11d 

iih1:tll11'1 in tb1! bh.1tr:~- ,,:1,•t ':tl11:, ,mn,t.h 1·,r ~~ith:11'tiuH, .R .. i,el\ A :1:r1,~p d.f 
·t· l·1:1·• . "'ll -.·1•·1·•1:•1··:•,· ., ·:1:,i,.,,:,,,, ... ,,:1"'·1·1 I 1:1 "l'("''''"''l"l'l':r··•-1·:1·1:• i-•11 11 fl''l 11" ...... ,,, l·'·►trl<t: .. , ,,,, 1\,,1 I Iii, If ,r ,.,, , ,~,, , ,IU':IP ,, , I, I 1 ~ ,,,,'!li,,'!li,,io'' I :t,,11' ,, ~" ,.,,,,, it,I I e ,~ , ,f' , , , ~ 
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H!HL Stanton, Timothy \\'!l!iam. ('ontrihnlfons to 1h1• Cretncem11< 
us.leoutologr or th(; Padf\1• Coast: 1he faunu or th" K1wxvilllc' 
h!!,ll\.-!'nlted SinlPI! 0Pologfral SUI'\'!'}'. B11\IPll11 \'.I::, 1:l!! p11ge111, 

20 J)l!lte11. 

Tlw following rcfrrt•ncc• is mmle e1mC'Pl't1 i Ilg' tlu.· 11C'('t1 rre11ct• 

of K11nn·ilh• ,.fr,ttn iu tin• Sin IP or \Yn,hington: ··Tl1t• pn•St!II('{: 

of K Im)( \'i Ill' hed, in \\' a~ hiugt on is inferred from t hl• nct·11 r-

1·t•nn• nf ho11lik1·1< <·onhlining .·lucdltt cri,uil'ollis 1w1\r ~eattk 
nnd T1H'OIIU1 1111d itlim from till' fad tlmt Aun•lla beds 1u·1: wdl 

llen•lopt•d in Briti:-1h C'olumhia irnml•tliatl'i,r north of Wushing-
1011.'' Tlw fod s al'P tlmt lhesl' hnuhkr" al'I' of ~laeial origin 

and may han· hl.'t'll brought clmrn from British l 'olumhia hy 
gfari(•r,. 
1 ~!If,. W i I! is. Ba ii eY. G e-olo!(s nr t lle Ca 1wmfo Moun tn i 011,. -·· .I olrnH Hop• 

kins l;nire-rsilr Cl!'(~\lhll'. l'Ohllllt' ·1:;, I!, !Ill, 

;\Ir. Willis i,.tuft,i;: 

"In tin• Crda<'<.'Oll); period Pug[•t Sound nml adj,u•1•nt 
art•a,. of \Va .. hington nnd On•gon of i1Hll•h•rmi1111hll· 1·xlmt 
W<'l'l' lwrwuth 1\ st·a in whid, linws!,ml' wa., tiu.· principnl 
fnrnmtim1. It is prolmbh· tlud tol'l.'1ll'<I Hw nod h or mu·llu-a,;I 
in 1mrtl1Nn \V1liihinghm ~me! Uri! i;;h l 'nlumhi,t, tlll're \'\'as 11 low 
Janel lll'(•.11 eon,-isting lnl'i-(d .... or g'l'H.11itic ltrHI 1m•t:1111orpho1<1'd 
l'J'J!-,1 nllim• l'tWb. TIIPl'l' l(riulunlly !'IIStKd ll l'l11u1w• b_v whid1 
Pugt•t S11uncl nml t In· area wl11.•re tht· ,m11tlwrn ( 'a,a•iull's um\' PS
knd from the 18th p1tmllc•l :southward t !trough Oregon b(~("llllll' 

an t•sh.•11-.i,·t• f.:,.tul\ry, in who"'l' wa~l'rs rh•posit,- or snrul aml mtul 
"'l'l"C' laid clown. and nnmml ,,d1mw changing .. hor1•i; then' WPl"c• 

1111my mnrshy lngmms in wlii(•h II rnnk ,·t~gt•hd ion flnuri11hed. 
'l'ht• ('OJUlit im1,.; or (•shmri111.• 1lt•po'lit ion, whid, l'l'l'hnp,; l'!Ul h,· 
lu!.ct 1•xt>111pl ifkd lty pointing to 1111 r ,mu t ln·m A tlitn tic· ("nai-t, Pll

du n•tl thrnngliout Eo('1•1H· and :\lioc(·111· t iml':<, mul wi- know t h,ll 
in th., lliot·i•rn: tlw dimat,~ \\'/ls tropical mul thl• pla<.'e of tlw 
('n.sl'1Ull• Hnngt• wns ll !'IWlllllJ>Y lowltrnd llNH' :-l'fl h•n·I. The• 
thit•km•s,; of ;;amlstmn•s. ~huks. aml C'oal ln:d, of tl11• 1•ug1•t 
Group j,. 7,000 to 1~.000 frpt or more.'' 

nmi. Dnll. 'W. H. A tnhle or thlc' Norlh Arne1·iea11 'l'erth~r:v h<wi111m~ 

· ·~10l\'11,111,lii,.l,:11d.· 'W.11:,b,. ,i:1t1,1, ano1:b111' ·,11r1:il , •rw·itb··· l,bo11e .,of Wti11t,11rt1,·· [il1i1~1lll:II\!, 
. w l'!:b .~'11r111~!:!l!l,lo1i:,i;.,;;1hi1 tell . j,t,.(11111· . h:~~ohitlt.1d ~ IWll(!lli!/'.., . 1 $1i11 . A~i• 
lltlld lltl:,t»fl,;, F!a"t :t',1 ij;l[I.; 11.~n;:~1,1;, .. . . 

•1\1•1•·· .,~:1·1·•'1',0 ·,,, .... ,I'''''· .•• ,.,.,.•:1·,. · .,;.1,,, •. ,;,•1 ;,,t1··~ .,,. ;,,,,i.,., ..• ,· •··•.1· '" :jt,,· ,,,,,,,,:,·11•·•:t ,;,1,,,,:1• , •• ··•1:•1'111 ·:·tJ,,.,,, ·•·.1,1•1.,i,·fl·, •'1• 
, I ,fl, ,,,,,, ,,, ,''i;III , :,,11'1,1~:, ,"ii!'~,'",,:', ,it, ,,, h, 'l!'il,1111<!' ,,, ,,'!l,tf, ,' ,~? " '1i,, '" ,ilt, •~~' ,i~ , ,!!:,,,~ ,,,,,,1~, ,'I\, ,1 ,r, ,,ii!',, ,11'\fl' ,,ii!',,,, /[,la,"1,,, ,,, ,,' ill~•:,,,,I ,' ,,1,, 

.1,,1,u!llt ,~1•11 btid f ,h.111i::dbe1i 1u1ii ••1:1,1,1•1•1:•l111,ifa'iil i(i 1ith· ,,,,111I .,,1,ii.1:,t'lfot. .i.l1I 
' ' '',.,,, '"' "'' "' " ' '' ''' '' ' ' ' ' ' ' " 

DNR-00005016 



DNR-00005017 



w 

Summit Showing Charai:te 

DNR-00005018 



'J'Ju 'J'ati1ir11 Formatiowi of Wt,tft'nt Wa1hi1tglon 31 

::.(TH Hit 1e 111i1wra !,, In ,i lie1·011s r·la_r... Hl'd,- of l'om·,·nt ra kd 
qunrt:r. ,,rnds or 1·011g:lo111erah-s han• 11ot hl't'II ob,wrn·d. (',tr-

bonaetmts 11111 b-rinls u l'l' g,·111·1•,dly prt•,wnt 

pla11h. m, \"egi-tnl uo:u• in gn•ntPr or 11,,.,, 
otlwr r•nu,-ti tw·nh 1lllil its di,I incl l'l•1tl lwd-. 

a,; fntµ;111cnl;. of 

pmpol'tion to tlw 
In t'olor tlw.v iir,·. 

wlwn frl•.,li. 1-(t>IH't'ally hl11i,d1 :,(1'11,Y, ,-.Juuli11g: 111 hrowui,d1 hliu.·k. 
They w1·1dht·1· to lrnff tint ... , wlti1·h ,m· 11,;111dly cl111l. )[n,-t pro111i-

11,.11I nrnnug tlu• roek ... 11.,-.sociah·d with tlw Puw·I Hr1111p :tn~ 

l't'1tpti\',•,- of '1\·rliars ur l11h·r ll.l{I'. Tlwy O('l'lll' :ls dib~s awl 

tlmrs i11 \'arin11s fot'III'- nf int rnderl ruul I'd 1·1ubl iµ;1wou~ rot'k~. 

Tlw 11w1tslll't•d ,wd i1111" uf I iii' Pu_gt•t st•ri1•s ('\ Iii bit I uhd I lti('k--
111•ssl's nr .i.800 frd 011 c;1•1•1>11 Hiv .. r, -1,;')0() frl'i OIi Snuth l'rniri,· 

I 't·t•Pk. aud ,i,-UiO ft·1·I in ( 'arlmu Ui\'t•r t'llll~'Otl. '.'\out• of tht•,1· 

nn·1t-mr1:., 1U'11 (·umplt•h•. In ut('lt i11~h111ct' th1• lowt-..t -<trntum 1;. 

of tlu· Em•t:llt• 011kruppi11g 1rn llH m1tidi11t• and flit• hig-ht·Kt 1s 

tlH• limit of 1,,;:po,-11r1• wht•n· tlw ro<'ks pa~,; 11111!1•r l1tfrr forrna 
11011,. Th" ... tntta of tlw l'ug1·t ~(·ri,·s w,•n· tkpo,.ih'.d npon llw 
... lmdy ~uh~iding lioHom of I lw gl'rn,y1wlim• lwtwl't'II 1-lu• a:ws nf 

tin: pr<.'•l'llt Ca,ea1k• and Olympil' rnugt•,-.. A, ~lrata uf .~i111il11r 

,·om1u1,;ifion mttl 11g1· 111·t· im·oln·tl in th(' mn~,- of the ( 'n,-e1ul1· 

lt1rn~1·. und probahl~- a.l,.;o of I hl' Oly111pic•,-, llu· uplift of t 111•,-1· 
mot111hti11.~ 1nl,- tn ;1 g-1·1·afrr or ll, ... ~1•1· 1•'1'.tl'nl at·t·o111pli,.lit>d a fh•r 

th1• 1"11gi·I Epr1ch." Tlw"I' ,-trnlu hn\'t" het'll folth-tl. Ill .w·111·1·11I 

tlw HXl'" of tlu:-..c fold, lrt•rnl north atul ,.outh 1uu·•dl1•l to tllt' 

a xi" of tla· 1rnfrrt•ilt•11 I gt•os ~·nclim•, 1ml tlwl'l' rll't• t•ddl'11et•, iu 

lll('al ,t rndurt•, 1\'hic·l1 ,how tlmt tlw fo1·el•~ of t•mnprt•s,..ion Wl'r1· 

"Xl'l'h-d 1d,-n 1lt right n11g!I•.-. to tlw greater pre,-s11r1•. 

l!i!!li\. Lnw~oll, Anrlrev. e. Xolt;> 011 lhf' {'hf'lm]lg f181lrl11too1>. Am@l'il'IUI 

G••nlnµiHt. vol um•~ I :J, pp. 1 :1t:--1:r;. 

:\ oh· ;,. 111111li· or ,111111· fo,..,.j J ht'll l'lllg ,,rndsl ntll'S in I lw Ji ill ,d 
( 'l1dmli,. \V:t,liiugton. Tlw rock .. i,, a ,-,,u1rl~trn1e of \'1triahk· 

d,iu·aeh•r. For thl' 1110.,t pnrt it i,t soft and fri1thl,•. It j,.. g1.:11-

l"nlllJ elll_\"l'_\' nnd it.. c·olor rnri1•,1 from hlui,-h grny to ydlowi11h. 
IH'l'ording to tht• ,;tn~t• of o:"1:idntio11." Fn,,sil-, <·olll'l'kd IH'l'l' dt·
h·rmi11ed hs :\fr. T. \\'. Shrnhm 11.,. Sofn,. /,t·d,,, 1'dlinn, rn,""· 
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S" Httllt:iin No. tJ. Wa,hingfon Geological S,m·ey 

Pu,w1, Dt'ntaliu m and olhcrs. 1'ht·.v n1·c of marine origin and 
th1.· i;;trRbt w1:rl' t•m1i;i1k!rl'd tu bt• of "Rorene or 1\Iiot·t•m• agt•.,. 

1898. Merriam. J. C. Note on two 1erU11rr faunas from the rocks of 
the southern eoast or Vancouve1· lsland.-llnivt'rsity or Cali
roruia, B11l1etin, De11t. of Geolog~·. voluml' :i!. No. :{, 1111. 101-108. 

Thi~ pitpcit· dcnli, with hrn collections uf nuu·ine iun•rtehmt.c 
ro~!.il;; from tlw suuth eoust of \' lill('Oll\'L'I' blnnd. Om: of tlw11e 

is from Cnr11mmd1 Point anil tlu· ntlwr from tlw vi·c·inity of 

Sooke Rily, Altogether twenty-lour spc,ries Wl'n• collected at 
Carmn1wh Point.. He slnles: "1'hc• fauna or ~he Curm:rn1\h 

Point he<l:1 sccm1S on tlte whole to he the same as that of Conrail's 
Astoriit ::\liocent, r·xc-ludingt however, the lmri;-r portion of tlw 
htttN· Kt•rics, whieh lms hc<:11 ,;uppo;it•d t.o lw of Eo<•t•m· nge." Of 

thl· fauna eolll~c-tc1l ttt ~ook1• fifty-fin pcir et·nt Hl"l' cdim•t. 
Right or ninl' !--lJl'C-il•s ate livini;t. Ht• state,c .. C.'ornpn ring till• 
Hnokl' f1u111n with that. of wl'll-kuovrn 'l'lirtiury aml p11st-'I'erti1Lr_r 
lunizm1s on t h1~ Paei6c ( 'on,..t • we find th1d »ix or ,.even of tlw 
"Jl<:l·ics an· known from Hw Mio('l:1w and 1tho11I nn 1:q11td num
hel' from thi: Pliocl'11,.·, uiuP "}Wl'i('-" ,U.l' fonnd in tin.· (J1mternury 

aml Rcc-l•nt, und st•,·,·n or eight nn• 1mt known to o<·rm· t•hw

\l'hl·l'l\ t•itlu:r 1·1c:c•1mt or fos;;i)." Dr. lforrimn also ,-a,\·s: "ThP 

t•,·idenct\ nt our eommnml indi<·nh•,, that thl' Sook(• heds are of 

111idrlk· Scim·t•nc agt\ nml tlmt tlu• time of their 1h·po!!itio11 mu, 

consith·rnhl_v lnfor tlum tlmt. of tlw Casrnnnnh P11i11t h,:tls.'' 

11<98, R1umell, r. C. A 11relimhrnry 1mi,1:1r on the Oeolo@;r or the Cai;
eade Mountains h1 !\ortllem Wmihfngton.-Unlted St.1te11 Geo
logical Survey. 20th A1nmal RIIJIOl't. pl. :!, llf). g:i.210. 

This n·port deal,, eliii:tl_v with II 1<• 1-{l'nlog_y of tin· ( 'n,,,(•arlP 

:\lotmtnin;; propel\ .A ,;l•rit•;, of nltl IJH'.hunorphic format ions 
con:1i>1t.ing nf' ,,J,1te,.. 1lnrl ,;('hists of unknown nge nrt~ inb·wlcd by 
grnnitl'. Tiu: Cr1:t.1te·e,m" is rec•ognir.cd in the 1.•:drc-ml: nortlu:m 
portion or Hw ( '1ll'!<'1tclt•.s and is IOl•nll:, l'l•frt·red to 11, thL• Simi I• 
lrnt1wt•11 nml \Vin throp format i1111i,;. Tl11.· 'l\·rt itll'_\" fo1·1111L tion"' 

~•hldl1 IU'(' 1lb!i11:~.:i:'iil1,~1d .,,U;•I:! (ti'1Ufli·1~,1il ·fa,. Hlu. ~1,st(!,•11 11i.~;l1:: o:r th1!: ,::IHi·s 
·(:11,,d~!il, i"rli,,y (l(lllli!il!t l>:f U1,r !!4~,,~uk,. Uu;!iily.11~• litlhin~b11.i1•g .i,111'1 
Cl(du11lh:i1,t ·l\hi,t .llitv1i,. I!:11· •l1,,,t,1:1.~C1,,.11,tl1.~:1,~1~1 ·•.th1,t,s 1th,, .(:l:i,i!!<'iitdb• l'l'~~,ti;Ji" 
b~i,111 W('l'!:t 11~,!1111(,l(:d. b> .II J!~!IU!J:il111;i 111, 
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Tlw Trt'fiw·11 Foi•nudimtll of ll'odrn1 Wr1~l,i11gfo11 !l!l 

1X!IX. Willi~. HailP.r. Som,' 1·0al fi€'1'1~ ,;f Pnget Somvl.-Tnll,,d Shih·~ 
G1~nlo!!k11l $t1l'l'f•~·. l•:ii.;;hl !'Pill h A nnn.1 i !ll'>porl. pa rl :-:. p11. ::!J!l. 

~:-:1:. plat•'>' :i:t-t'.S, li~lll'l'l! tli.:: L 

Iii I Iii, l'l'jllll'i It 1li•tail1·d 1l1·saiptio11 111' 1111· gt.•olog~· or tlw 
cmd ht•11ri11,!.(' formal ions of Pi,•1·<•1· n111I Ki11g l'o11nti"" i,. p1·1.·s1·11h·il. 

Spl-ei,tl c1,11-.i1h•rntio11 is ~i\'1'11 lo tlte gn,logi<' ~t me! ur,•. Tlw 

pn•(•1•di11J.t Jlllpt:1' whieh \1·;i,, jffl's1•11h.-d tts 1111 nh ... t rnd eu,·1•1·-. t ht• 

pri111·ipnl poi11t, in this. ( 18!)'1'. Willi:-. Bnil1•y. :,..trntigraphy 
n11d strtl!'ltm.· of tlw PHj:((•t grm1p.} 

IRMt. "\\'ill!s, Baih•r, and Smlt h, (l;mr..:•• 01 l~. Tai·mna li'ulio.· · l '11iw!I 
::::iar .. ,., G!'nh'u.r:h-&I 8111·~•~.1. G••nloii:k Alla'<. Folio ~o. 51. 

Tl1i, n•pod dPq-ril11•s I la· g,·olog_r nf 1111 area imolring: pa rt, 
of Ii: i11g nm I pad,. of PiPn'P ( '01111 I _Y. Tlw ohh·s t f'n rnm t ions an· 

uf l·:rn•l'IH' a.gl' awl art• r1·JH'Pst•11h•1I lly tlw Pugd (iroup. Tin· 
Pugl·I fon llll t ion i II I his a l"l'll is I k·~ll'l"ihl'( I HS t'Ollsi,-.1 i ng ··, 1 f 
in h•rh1·d1h•1 I ,-;rnd ... 1 one,-, «Im ll'"-, all( I eoa I h1•1l~ aggrl'galiu" l 0, 

000 fe1•t or rnor,· i11 tl1i(•km·,~. Samlstorn·-. pr,.'\'n;J. They n r,• of 

,·ariahk couquhition. h·xtun· ,rnd ,·olor, 11.111111n• fr,·qm•11J-ly ..-rm,,, 

,-h'alifi1•d. Tlu•ir 1·111111msilio11 l'lltlg'l'K ft-0111 a typicul iu·km,1• 1·1111-

:-.i.~1 iug uf ,lightly ¥.·a~lwd g-ra11il il' rnim·rnl, tu ,ilil'l'llllS l'l1Lys. 

Thi· ,,r-parnlP ht•d• \"HI'_\' f1·11111 n fr11 i11l'hl', lo 1uot•p iltnu 1()11 

frl't in tl1iC'k111•.,,;, Iu ~t·11t•rnl th1• ~tmht al'l' ,-imilar und a1·,.· 

similarly i11h·rl1uldPd rrorn lop to hott11111. Tl1,· ,lu1!.-.• of tl1,· 
P11gd for1111d 11111 an· form1·d (1f ,,ilie1·•H1;. rlayty 1111111,. cm1lai11i11g 

soim·t inws 1·011 ... id,·rahi<· 1·a rho1111 h· 11( i 1·011 11 nil g,·1wra lly 111n n• 
or IP:-;~ n1 rhounreou" mutlt-r wltiel1 1·a ri,·s in el11t1'11<·ll·r ft-11111 fht•·· 

ly di\'i1h•rl m·gaui<· lll!lh.-l'iid tn l11rw• l1•;t\'1'"• and ,Ii-ms, Tln:y ill'· 
c·onli11,i.cly l'llll}J.'l' i11 l'olor r,•0111 r:dhl•r light g-rny aud lillll· to 

hla(·k. Tl" lighln tinl" \H:nll11·r out hrm-n1 tl1ro11gh oxidation 

of tlw irn11. Tlw [H·o1•orti1111 uf 1·0111 I).,(!,. i, 1·:d1·nnr(i111nry. t'11r1·

f11lly 1111:11s11n·d ,;1•elio11s ,-.Jiow that tl11• Puµ:i•t for111nlio11 1·<111 · 

tai11,- 111111•,. tha11 J}:!5 he1b. Tlw \'aluahk crud i, fou11d 111 tlw 

lm1 l'I' H,000 f1•t•I nf t In· furnud iu11. Thi· ph~·sieal lti,tnry 11 hi1•h 

j,. l'l'l'ol'dl.'d i11 tl11• 1'111-(d form11tiu11 ;,. m11• uf pp1•sish•11t hut fn·

(111u1tly inh·rrnph:d ,-.uhsi1lc111·t• uf tltl• 1U'N1 within whil'h lltl' 

,1 di llll'II t, 1n•r,.• ,kpo-.i t('rl. 

" -.. 
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~¾ Hu.Uctin No. 1.J, lra11l1ingtou Geological Stff?'C,'f 

1vah•rs tlppl•1u· to havr n•11mi1wd fresh or hrncki1,h. 'I'h1: fossili,; 
otl1('r than plunb; nrP prevailingly uniu;;. or otlwr fr1!sh wntPI' 

forms.'' 
'rhc flora i8 known to rnntnin OYl:t' 100 ,;pl•(•it•>i, ll wry laq(l' 

1111111hc.•r of which an• m:w, TIil' plant rt'lm1ins in tlw lowl'I' ht:cl,, 
givl' l'viclenct• of a tropical di1111dt• whit,, thost' in th1: 11piwr 1u·1· 

mm'I! elo:-r]y rdated to those o( tlw prc•smt ilay. 

"'I'lu.• 1·0111lition of ,mh.>1irll'nc·t• which eharadl'rized till' Pugi·I 
Smmrl Allsin 1h1ri11~ thl' Roc1•1w 1wrio1I eo11timu.•1l iuto the lit)Xt, 
tlw Nt•oct~H\ Therl' is appiu·entl_v no intrn·uption or ehangl' in 
tlw s1~dinll'nbtry S('{{tWnrl' to nmrk tlw hanp;itiun, hut plants 
cnlll'<'.lecl from tlw up1wr part of the Pugt't formation diffc•r 
frnm thos(.· takt·n from lower portioni-, 1ind Hrc or :-.:Pon•m· lypl's, 

"In thl' northern Duv.·ntnish Yllllcv, in tltl' vieinih of Steds. 
i.~ an i~oltlh·d art•a of hrmrn samlsto;~l• c·tmtnining f;lssil plm1t,; 
wliidi ai·t• ymmp:l•r thm1 any eollcetc-d from tlw J"l•<•og11i1.1•d Pugl:'t 
fornmtion, and whieh nHty Jn,Jong to a lakr ('JIOt'h of the Neo· 
<'L'lll' periml. A littlt• fn1•tl11•1' northwl"st in the ;.;nme vicinity 
nl'l' outcrop-K of" gt"Cl'II '-HOd in whid1 oec•m· 11mrim· fos)4ils of 
t'tL rl ,r N 1:o<,t·1n· ( M iot•t•nc) agt• :• 

IR!i!I. Diller, .r. 8. Latest volcanlt· ernut.ion (m the Pttcllk Com1L
Snience. new 11eriea, volum!! II, 1111, 6llll-lH0. 

( 't•rblin evickm·e is prl'M·nted to show that lit, ~t. Hd<•n;c. 
and Mt. Haker wt·rc• in l'ntptimt rluriug the l'nrl~- Jt1Lrt nf tln.• 
10th t·t~rthu·_v. 

11102. l.andes, Henry. Coal de11osltll or W111c1hit1gton,-Washlngtou 
Oeological Survey. voh1me l. Arrnual Re1mrt for l!IOI, 1111. 21'i7• 
:281. 

'l'hi;; n•port rleseriheil the eoal hl'aring for111K.tio11,- of t lu, 
Puget Hcmml and Cnwlit.z Un:--in regious. 'rhc strnt11 wl•rt• lil•~ 

licvcd tn lutn• hecn dcposikd umkr l,shmrine c•cmclitinns during 
the 1<:o{,em:. 

1!102. IAmdes. Henr}', An outline or the geolog}· or \-Yashinglou.

~&~lllll(~O;~ qe(llOlllcal .Surr,e:i:, vol11.me. 1., A.1~1.rnal aeuo.1:t. ror 
Ul!!l, i!!J'• .llii!"Ut 

bi Uiis t·111•,1~1:'fi. thti 11t1d;b ilii divii:foll .inl,1> 6\•l~· t1:,J1~tg.1~~tfil.1'ih ;11:1~,,,~ 
:b,l,~1(~,s~,, ,,A, ,::f~,~~lb1f:h,uu~~v,: g~~bJ;,)g,i~~:ti,t ,i'~,u~t1: ::,~,,, ::tJ~~~ ,,~'~,~~i~:~, :,:ii~,, ::bts;tl:t''t1~~~:1,,, 
~hbi<'ii.·i1g; · U~!:i ·1W11it~I di11t,1;ihutii.,1, t,f .,f.1,ir•111,ittidns .. iui lt1111il'lr1i 1d t:hi~t 
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Tilf' 'frrtiur11 f'urmatio1111 of Iroffrn H"11.--hiugtrm S!i 

t i,m.•. Tl w ,·un I 1111·11s11 t·l'.~ uf Pt1Kl't ::,iouml :trt• n~t·ogni;,;,•il '~" of 
Eoc1•m· a.gt·. Tl11· :,u•di11wuturiN, in Kitsup ( 'mmty arc rdern·d 
to us :\li1H't'lll', as 11·dl it~ tlit hdt hur<kring- the ,muth Hi1h• of 
t ltl' SI rnit t){ ,htfm 1k Fm·a 11ml tlw larg1·r pad of so11thwt•~h-r11 

\\' n~hin~t1u1. 

Urn:!. l,1.inth!~. Herwr. n11d ltud,ly, C. A. Coal •hipo~lu1 of Wsshinp;tun. 
Wal<hin~l1111 Genloldtlll S11rvPy. vnltun.- :), pp. 111i-27:'i. 

A IWH't· 1 h.•tai ll•d di,-('us,;.ion is l'II h'n:d iu to emH'Pmi11g tlw 

1·0HI b1•1tri111,t for111ntio11s thnn in th1· pr1•,·iou,.; n:pnrl. Tlw ful

lowi11g IJ:PIH'rnli;wd stnh·nwnt i, 11111d1•: 

"Tht ('oal 1111:a,;un•,- of "'nshinghm lwhmg to tlw 1•nrly 

p11 rt of lln· Tl'l'l ia ry 1wriml or t hP Em•1·111: epo('lt. In onl_y a 
n•ry fpu iu,bu1ep,; ha,. I hi• hm,t• o( I lil' nml llll'HSU rP,. ht•1•11 

found. lu t!H- !"()1d fit•ld11 of \Vlrnkom aml Skngit ('11tml:i1-,. llw 
lmn.•st. slrnhL of tin· ('oal 11n:as11r1·,- lit· upon IL 1111.'t.amorpliil' 
I'm•~. a 111it·u sd1ist nf m1krn1WH ngl'. Al Uw Hhw ( 'irnyou 1t111l 
l 'ok1·dal1.· mirn•.-, thl' largN,t c·oitl -,t•Hllls lil• hut H frw indws 1u· 1Lt 

tlw most. hut 11 fr•w fl-d, nhon• th1~ sehi;;ts. In j:(l'llcral in tlw 
difl'1•ruit tit·)d,. th<· prill(·ipal ~emu,, nf l'onl lil· m•ll tuwnnl 1111' 
hottom of tlu.· eolll ,,nit'.'< and la•nrl' lit•loug to Hu· end il·r port iou 
or I ht· 1•pt1('h, 111 \\'ashington, durill).t Eoi·t'II(' liiw.•, tlw «l11m• 

lint· ~as ,-m111·~h1·1•p in th,· \'l('i11ity of th,, 1·a~ll'rn hordt·r of 

Pt1Kl't So11111 I. aw I P,dl•tuling ,,011tl1war, I li(•.w1111I t lw prPs1·11 I 
houmlary of llw stak. Tht• Olyrnpil' 2\Ionulnins forn1P,I 11 

!1trg1: i,-la11d in1111edinh-l.v off tin.· c·1m.,t. Tiu· n·giuu of tlw ( ·a ... -
1·111h• :\lmmh1i111- w1L1; in g1·111•nd 1111e 11( lmr n•lid. 

In th,· 11nrlh,.-r11 portion of I lw ,tah•, ltmrP\'t•r. tlw ( 'as('mh•,
W<:l'P d1111htl,·.,~ or 1·1111.,id1·r11bll' 111-ighl 1111d t II(• i-l l'l'lllHl'i tlowing 
fruni till'III pnss1•:.sP1I of j(rl"11t st ro1gth. a . .; ,-Jwwn b) Htt· t'Olll'!'t•.' 

l'ltnrui'tt:1· of ihl' .~1•1li11u•uh, 1h-po:,1itNI nt tlrnt tiuw. Tiu.· hill-: 
Wl'l'I' l'OllllJO"('tl or gnmih- rod:-. ll"' .;h11w11 hv t.111· l'h1u·11d1·1' of 
tilt' s1•tli1m·nh- deriwrl fi-11111 tlw111. Tiu• f;)ssil e1mh•nt.s aml 
dm l'llrh>i· of I hi' s1•di11t1.'II h, uf t IH' 1'011 J fidd,. or Hos) vn-( 'k,,d1m1 
and tho,.,· or \\'lmtt-0111 aml ::,;kngit ("OIIHfo•;; show \1111t th1!..;1• 
tidd,. rt•pr1·, .. 11I laki.- dq111,-it,;, In lltl' l·as1• of llw Wlmtc-om 1·rn1I 

fil'lil the ,l'1li11t1•nls 1·1·1u·h 1111 npprm:i11111t1: lhirklll'"" of ~0,000 
fr1•I and ,u·1· 11uuh• up nf 11111.,;sin• saiul;;tom:,;. nrnt 1·onrsl' ton
glntm·rnfrs. In tht: rl'mniniug 1ionl lidrls us far it" known, tlw 
("!'ml '/!Vj'ni111pl!I wi:•I'(' I,:i r•11h11u•fo" 1'lli111g tl11• llllun·,1,, wh1"l'i" · hr,u'klth 
~~1~t1'~1· l)Uil~dil'il)l'I~ · Jll'l,;~·1,1lt,i.1L ,t. , ·•i ' ... '.. ..... . .... , .. ' . •·· ' ' .. ,. . •· ....... ····· i . I •.. •. ,. . .. ' 
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:m !Jullrtitt X a. J.f. Wttilitugtou Gcofo~icul 811 n·eJJ 

1!111::. Smilil, Geor!!;t- 0th,, Geolo~r an1l Phr11iogra11lu or CNttral 
W1u!l1l11gton.-l 'nitf••I Stales I leoloAkal 8111'\"I'~· l'i-of1~1<sinnal 
Pa11r1· Nn. HI, l'Jl, J«lt 

Tltt• 1U'wl inrnln~,I in this p1q.1tT Iii•,; in till' Pits I 1'l•1tl ,·nl p1u·t 

of t lrt ('m,<•ndl' :\lountnins. 'l'hl• d1:foriwd imrnl 111m· .. 11w11I s II n· 

11f importnnc·t• hc1•n11i,,1• or tlll'ir prn,,ihltt inHUt'.IH'I' Oil the Wt•st.•rn 

,i1h· or tht• nmttntaius. ( 'mH"l'l'lling tilt' .l,!.'t'O!ogic history of 

t'l'1ttnd Washington, it is statl'cl: 

•·'l'l1t· 11ldt•1>1t nwks, prolwhly uf Pall'ozuil' agt•, fu mislt a 
11·t•1ml of sc•clirnl•nbltion 1uul rnlranism. hut thi-. r1.•1·!ll'1I lms h1·1•11 

gn:illly oh"('lll'l'd hy tlw 1dkl'l'fl ('Ottdition or thl'Sl' l'll('b. This 
111Phunmphi:-m1 in turn h•II" nf the orogenit· mon·nwnb, tn whirh 
llw rncks lutn· hw11 ,.ubj(·(·it•il aml 11( tlw ndim1 of i11tr1P1in• 
1rn1g11111,-. 

"'Tlw grP1tt intrn,,io11,, of [ll't'idutih- nml graumliorih.• pmb-
1ihl_r lidong to tlw lksut.oi(•, aml wi.•rt• t•n•nb of tlw lfr._t im
port1llll'l'. in tlw history nf thi1'1 portion of tilt' ('1i~t·tHk H.nngl'. 
Tht• 1wdod of L"rosion subst•qm.•nt to tlu:,-,1.• iutm,,ion;; w11,; of 
suffleien t h•ngt h Io 1Lllnw t hi.•,P ci(•t·p-st•ah-il hmlit"• tn he u11-
1'0\·1•n•d ,mil rll•eply dj,;,;,•ckd. 

"From tht•,-1.· t·rrnh·tl 11liln rod,,, wu,, dt-rin:d tin: umh•rial for 
!ht· Em·1·1w Hl•dinwnts, urnl th1.· prm·(•,.;s of ,;ediml'nt1ttio11 ,1p1w,trc;; 
to hnn• hPPll a 1·11pid om· withi11 this itren, ,..jJU'<' sen•nd tl1011>1-

a11d ft•Pt of gr1rnitir sam.ls and otlwr ;;eclinu·uh, Wl'rt• 1lqm,;ih•1I 
in l'lll'ly Roet:m• tiuw, hcl'!ll'!' uplift again imwg-u1·atnl 1iro:-.in• 
adiYif_r. Then hl'Wlll Hw tir,4 lmsaltie 1•ruptio11s. tin• forl•

l'!llllll'l's of Hu.· grPah•r H1len11i,-111 of tlH• :\lio<'t'lll'. This n1h•1111ie 
al't i,·ity Wll" srn't'l'l'fk•d hy Hw <ptieb•r 111•ot•t·io,l•., of sl'd i11w1d 1ttim1, 

b_v whil•h thl· Uoitly11 ,mndsto111· wns 1lt•pm,itt•tl i11 miildll' gOCNll~ 
tinw. So111l•Wh!lt l1Lkt·, in 1U1 niljftl'(:llt ltrl'll. thl• dqm.:iitio11 ol' 
thl· :\la11nstash sl.'tliml•nb, tnok pliwe. mul thl· I•:01·l'IW Jll'rincl 
l'it111ed with the 11plift attcl folding of llll of tlwsP Ern·,•m• fo1·1111l

tiom,. 
"Rmsion <·outimtl'<i \Hill into thti :\fim·t·11e withiu tlii,-, a t·t•n, hut 

<'l'll~NI with the lll'ginn ing of Hu: grl~ll t l'l'11ptio11 of hmuilt, tlw 
11urn_r fio\\·~ of whidt <•ow•rt>d tht• gn·nh>r purf ol' l'Pt1trnl \Va~h
in.1-{ton Ii kc 11 nmlh•n .SNL l1m1u.•di1ih·ly ,;U<'l'l'l·iling thi,.. 1•pm•h 
or volt·11nis111 t'!UIH' tht• 1fopositiot1 of the Ellcnsbm·µ: formation. 
thick dl'posits of' stl'l'!llll ,mud,. 1wcl ,-crnn•ls, brought down from 
fl vulnmi<· 1U'l!II tu tht• WPst. 
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'/'he 'J'ati,trl/ Formatiomr of' H't·sfN11 ff oillti11gtlit1 :iS) 

11!'111· Hw lup of Hw ('!ttllam fornmti1111 111 sandslonc liL.\'l't's i11tcr

lll'1hh•d with errn.1,Clomernli·s: ;'Hh, "Tiu.· iiflh foumt o( tin.· Oligo

c1·11"-:'i[i11('t'!ll' is that fm111rl al Hll' mouth of thl'. Sl'kiu Rin•r i11 

hl'd" t lit· l"qt1indl·td ar tltl' llpJ>C'r11111st st l'llhl of thl' C1q ►l' Flilt

kry Mictio11.'· 

Till· Pliol'Plle i" dt•.,1·1·iblitl 1l, occurring in a ;,yndinal trnngh 

at the umutlt of (J1wniull Hin•r. Tht· knn (Jueniult formation 

i, appli1•d to thc;;p strata. Tht: following 'llatt-11w11t is m1uh-
1·11nr·1·rn ing tlil' ,1..,r,.•ologil' !-.I rul'tur1.•: 

",\,; iruli('llfrd hy llil· 1•xpostll'!';; 11!1111~ tlte 1·m1st, th1.· sh'lll'-
1 urn! lirn·s in tl11.· rl'p;ion from Pnrl Angck•,.; In (jl'tl_\'"'ltm·g an•t·
aµ;<• app1·0-.i111atdy paralh•I In 1"111• tn•nd of llll' Olym11il',-, norl It 
j() Wl',-t, south j(J · en~t: tl10~e in tht Gi:ttyslrnrg-Clalllllu Bny 
krritm·y nlmosl rwqw11di<'nl111· to thi,-., 01· a litth• ,,asl of north. 
a11d thos1! Jn tlw ChLllnm Ifoy-( 'ape Finl I Pt'_\' sh-l'frh nurl 11 30 
IH·•I, -.outli :-m l'IU-t, IJI' Hg'[Lill pnmlh:I 1rith th11 l'iclg.:.•~ 1d1iC'h 
('Xh'IHI ,dong tlw em1st iu this l'('gi1111. .\ syndim•, with its 
,-011Htl'l"II limb n•sting ng-aiw.t tlu.• sirndsh11ll',; !<Olli h uf Lnkl· 
{ 'n•l'wt·nl and il:s no1·tltl'r11 Olll' lruneitb•d hv Hit• wntl•rs of thC" 
stmit o( Ft1<·1L, is tlw major ,Jrudurnl fnth;rc of the Port ( 'res-
1•t•11t-(h•lt.v~h1ll'g t·egion. Frnm H1•Hysb11rg 1n•,-.t\\·ard t.o the 
mouth of t!111 Pysltt Rivl'I' tin• :-.l"r11du1·1LI foahll"l'-' ar1· 11ut pm-
1101111<•cd, th1.: roe-ks in general, hmn.,vc•r, lmvinJ,C a W(!,itwnrd clip . 
. \ rntlwr l.roml syndi111•, with its axis 1Jxtendi11g in a north
l'll~h·1·ly-xo11Hrwl'sh-dy direl'tion, m·eupic., mnst of tlw h-rritnry 
hdw,il'n th1.• P_vsht Hin·r mul ('lalhun Buy. Thii< syndirw is 
n.m1plil'1ttecl iu iti< ... outhe,~ .. tern portion 1.y slin1·p lo<·itl foltlin,µ 
1uul xotm· faulli11g. Tlw rl'gion IH't,w•c•n Clallam Bay nm! ('apt< 
Flnth~1·y is formed h~· a ~1•eat 11ortl1t.'lt!.t-1lippi11g 111011rn•lim•. tlw 
htids or ¥1°hid1 nppenr to hA.w ll toto.l thil'i,lll'SS of 11\'l'I" l!i,000 
fed. 

":--1rnth o( tlw ( 'l1lll11111 Hny-('upl' Flnth-ry mmmdint is tht: 
1rc1<h•ru exfrnsion of tl1t• axis of thl• Ol_vn1pie Mo11nti1.ins. Th1.: 
structurP in tlw region about thi"' Jin(• of di,.t11rh1rnl.'l' j,. 1111ih~ 
compkx, hut as mw r.,.•uc•s a¥1'11.y frmn it towurd tlw south the 
strudur11 h1~com11,;. »irnpll"I', ~M't•rnl rkh•rrniru.\bk foldil wiH1 
northwt•.:t-;;outhetlt't Hxcs were notPd nlnng tlw coa1;t hehn\t'n 
tlu.• Ozt•Hl• nml Hob rin~rr;, nml in the ,·icinih- of the muutli of 
IIH" Qt11"11i11lt tlu•rp j,_ 11 ,·,•ry prmninent ,,_vn~line developetl m 
t 111• Plior1•111·, I'. it h its 10; is parn 111'1 tn tlt{N• j 11" t llll'lltionlitl. 
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-tO B11fldi11 Xo. /.f, Wasltiugton (;mlugkal StUTl'!f 

.. A gt·Nd uplirt i11 the Olympk Pt•nin:-,uln l"t'.gion appt•ar:-. to 
lmn· tnkt·n plnet· nt or 1war tlu• 1·los,· of thi· :\fiot't'IH' t.•pod1 nrnl 
~till nnoth,•r lt•ssPr mlt' during tl1l~ lnh· Plio<·l'lll'. That 11rugt•ni1· 
nmn·1m·11 h an• st i II t11 ki11K pla('t•, or Int n· mit·m•rpd sim·t• tlu· 
dep11sitio11 of tht· Pll-i,.tm·,•111-. j,. t•ridt·m·eil hy H11.· \'1•1·.r g1•11tly 
fold,:d nrnl tilh•d days, s1llul-., 1111d grnn•I,- i11 Ila.• \·i1·i11ity of 
Port A11g-i•lt•~." 

, !lllli. Arno Id, Ital ph. Tlw T1>rt ill ry an!I Quntl!ruar~ 1•e1~h;U>,I or CHli· 

fomia.-l'ulti-,11 States Oeologieal SUl"l'e~·, P1•ofe"!siorrnl PapPr 

No. ~7. 

'l'hi:a: pu.pl'r M11,,ish prim,u•il~· 11f clP~(•l'iptin11, of P<•C'tl'l1~ O!'

t·11rri11µ; Oil tlw P1lt'ine {'011.~t. Th(' majority of the fol'lllf; Ill'(' 

from ('ulifnmia, nltl1011gh :-.P\"L•ral 1ww -"JH'.riei- are from tli1· Eo-
1•1:111· mul :\(im•t-lll' of \\'n,-l1i11gh111. Li .. t~ nf ntlH.'I' a-:,mci1lh•d 

,. p,•ei(•-; o('('\ll'ring with t lw Pt•ek11;. an· ,l(i n•n. ..\.1110111,( the mor,· 

important loenlitit•s iu \\"n-.hiugton 1u·1• l.iHlt· Full,., w!wrP th1.· 
Em•pm• strata U{'{'III'. and tlw Olig0t·(•1tl'·:\Ji,1(•~·m· 1d1111µ tlw uurth 
coa-.t of l 'lnllnm ( '01111ty. 

I ~,m;. Smith. Geo. (Hill. 1rnd ('al kill>!,, !•'rank C. DP8('1"hH i1111 or I ht• Hno
!]Ulllmie Quadr,1111'!:li;,-!!ni!.ed Statei; GeoloJ.!kal Stll'H'Y, Geolo!l;it• 
At!A.S, Polio Nn. 1:l!J. J.I pa~ll. :1 map!4, 1 1·oht1Hlli1I" l<fWlhlll. 

Tlrl· an·a i11n1ln•d in this rt•porl i~ eonlim:d t11 till' e,·nlrnl 
pH rt of t Ill· C'a,wad,: Hauge. Thl• wesh·m portion of !111.· qund
ranglt• i, l,ng:dy em·p1•NI wit 11 tlu.• K1·1:dwlu;. voh-anie ;;<•ri,•s whid1 

is 11r i111port1tll('l' llt•t'ltll:'il' or it;; prnhublt· t•xti•11!;iot1 W(•,;hra rd h1 th .. 

Pug1•t ~omul l'L'gion. 

l 9ni. Rea,:au1, Albel't B. Some geologic-11. I Ht urlit>i; or norllnn~>11t•rn 
\\'uslliH!!:1011 aml adjueeut llritl!'lh territorY.--Kausas A!'lllll'my 
of Bdem·e, Trirnl!!IIPl!OllW, \'OIHIIIP :w. J)lll't t. l!\J. ll:i-121. 

Tlil: l111·w:r part of the II re11 inn,ln·d ih cnrN'1•cl with µ:lal'ial 

drift, Tlw JH'1,-Gl1u·i,d :-uli1111•11t" nt Bt•lli11Klurn1 nrt• mappl'll n, 
Eoctm· us at·e tlil• m1.•hu11nrphi,·s on Lmnmi hlantl. HiL:..1db 1ll't• 

,nid to trnfrrop in pht1~t•11 ju~t north of thl' internatio1111I hm1111l-
11 ry li1w. 
J!Hli, Weu\"('I", Clunl1i11 Ii:. :--01,i~ on th!' hell-ro(·k i::eo!Ol(f or tlw Olym

pk i'f'nir11m l11.-;l.fo11ntain1>t-r, pp. 58-fi◄. 

Thi:< pnpur wn;, wriHt•ll from a popular ,-,tumlpoint. It 
r1•t·ord;.; "01111· ~,•ologil'nl dntn eolh~c·h·d on n trip up tlw Rlwlm 
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~! Bulleti1, No. J.J, Wa1hi11gton G,·tlogir'al Surt•ry 
------------------------------

H1tsi11 011 the 11rny tn :\It. Ol_vmpus. Tht• <'l'ntral portion of the 
01~· mpie Hangl' is eomposed u( s Int es am! 111111 rtzi tes po~st•,.siu~ 
1111 1·11ormuu1-, thit•ktwss nml h11\'ing 1l g'l'.Ht•ral trrnd nf :'\nrth 
(j() West. 

HHIH, Arooltl, Ralph. En,iroument or the TerthtrY raunUA of the Pal'i
ftc c,11101- or thl\ l!nited Statea.-,roumal of Oeologr. 1:oJume 17. 
No. Ii, i'P• 50!i-iiS3. 

Tlw gt!lll'l'n.l rel,ttion" o( the 'rl•rtinry 011 tht· Pnl'ifk ('on1<t 

11rc discussed. including tlud of \Vitshington. Ht• ,tah:!-: 

'"Immediately prc<·('(ling the Eocene p,~riod prnrtiMll_r nil 

of Washington, all of Oregon, exc·eptiug a /\mall area 1Llong 
the imut!wrn hordN·. thl• Sil.'rl'iL nnd rlrsut rrgion, tlml CPl'titin 

portion.,. of thl~ cml,-tnl hdt nf ( '.alifornin were dry lntnl." Dur~ 
ing Uw Eoeem• continuous m,dllnt.ion.; of the st~H floor wt•r1.• htk· 
ing plttct•, ttllowing the dl'poi-;itiou of 11ltt•m1Lt-int,( rleposil,1 of 

Pshturirm ,md mu·ine origin. In the Oligonm•. ,,trnta ··eon• 
!listing ltlrgely or s,rnd_r tu l'ltlJC.V shalt:!, nnd ('1ll"f'_\'i1tg u dmr
lU't~ri!'ltic n1a,rine fumm arc- found at rmrny loc~,ditie,1 through
out Puget Sound f'l•gicm. \1\'lwrc\'L'l' tht,ir rt•l1ltioni- nrl' known 
th{'i;c- herls lit• confornrnbly with the Eoeent' bdow mul Jmn·r 
MioC't'ne ahm·e; thc-_v tlwr{!fort• m1u·k 11.rens of pc!r:.i!!tent snb• 
sidt.·m·l'. ,. 

l!W!!. Arnold, Ralph. ~me1,1c on oome rorks trom tbe S:twtootli Ran.Ke• 
or the oi,1111,il" Mo11ntait1e. Wat1hfn,l(ton.-Amerfo1u1 .Journal of 
Selene~. Courlh 11-e1·ieR, volume 28, 1111, fl-14. 

1)1:scrihes some rm:k !CJ)i:eimen:, c·olleefod from tin- Olympic 

:\lmmtains wt•st of Lnh· £'ushnmn. They an• qunrtr.ih•s ,uul ui<· 
~oehitc•d mct11morphic•i; of prt•-Tertinry age. 

lllOH. Dall, \\'lllhun Healey, Tiu, Miocenf' or A!!torlli 1111d Coos Har. 
Oregon.-Profeselona.l Paper Xo, 5!1, r. S. ,;eolodc:al Survey. 

This p1tp<•r i!! pri1111irily H description of Un· TPrt.iary faun11 
from Cum, Bay mul Astnriti. A numl,er of new spt•C'il'i; from 

the Tertiary of W,u,hington iu·t~ cl<~Rt·rilwd. 'l'he di11eni!sio11 of 
the ge4~lugi<!itl C'onditions nt ARtoria ii- uf espt•C'i11I intcr<•>d ns 

the fos11il,.; 11.re do,1,~)_v 1·elnted to simiinr forms in W,l~hingtcm. 
Ht• st1dt•R: 
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Th,· 'J'ati,11·,11 f'un,wtion..1 11f fl',,,,frrn Wwd1i11gtm1 -~B 

"\,;o propt>t Em·ent· is 1.·xpo,-t•d at .htorin, hut the roc·b 
tllM' m•c•tir lrdow tlw 1,;-afrr kvd. Tiu• J t ,aiu IH'd, of ()I ig-11· 
C'l'l;t. ngi·. i11 vrhi<'h . I I II ri11 n ngn.,to ta. JI iopll'imw imlu ,.,, tn. 
:llnrcirt orl'p:ott1:'·U11i11. 1'mphrMlJ1·1m ort•go111·tUii1t. nnd ,1'fr(lp/wrr-a 
,frr·iuct(/ ILJJJH'ar to lw t'luu·nl.'h•ri .. tie ,qu_-eie;.. ns ,.drl'ml_v l'X· 
plaintd. is 110 longvr IH'('t•ssihh•, its 011!-rrop lt,n·iug IJ1•1•11 elnst• 
111 tlll' wufrl''s Pclg'I' 1111dt•r tlw 11mst l'll'nlt.l•d part of tlte higlt 
bluff lwhind tlu• town, wltieli ,,. _._1 mng along 011 ll 11111Tow htl11,
nr huilt nut n11 pilt·, on•r H11: riwr, thr·n· bt·ing h,rnlly any k\·,.·1 
laud l1t•hn·1·u tlw hl110\ mul tlw wafrt'. .\ t ~mit h's Point, w,.,.t 
of tl11• town. l"lil' sl1ttli·, at·,, n•ry In,,. H1t• n•rlieal fill'l.' 1101 P'V 

1·t·1.•di111( li'i f1.•l'L Thl'y ilip nlwut Hi 111 a "u11ih1•,1,..,.h•rly tlin~c
tion awl an' l'ornpo,.;t•il 11f H1i11 l,t.n·r-. of l'hietly hluisli-gr•t~· 
shall• 1\·irl1 11111m•i-o11,- frndun•;. lirwd vrith pt·roxidl· of iron whi(•h 
1h•1·dop 111111·,· 11m1wromdy us tl1t• ,11rf1ll'l' dri,•,;, wliilt.• tin.· iron 
l'lHl'-l'• tla· foe,· to Wl•ath,•r into It brownish <"nlor. :\Iu,t nf tlw 
lin•prs 1·111itai11 a litlk ><and, hut ,;01111: do nol :slm11· nnv. Tlw 
fl1;et un t inns Sl't'III tn st1c(·1• .. d 1•n<"h oHwr u-i I h 11 ('('rt 11fn J'(•t•ll · ' ,.. 
lnrity. 

"I In,• a111l tlwn· ll littk grnn:I i~ mixed in mH~ of till' lu,\"l'l's 
a11d i11 tlws1· g-mvl'lly 111.n•rs nn· 11 l~n "-lllllll frng1111:11ts of hi
\aln· ,;h1·II~. tl11· 1110-,t pvr(Pt•I aml llllllll'l'OU!- hl'itig ,·11ln•, or 
P,:et.·n f f•xnufanuuium) p,·,·J.·lw,ui (iuhb, Ari/a nmrarli \It•l·k, 
nnd frugcnwut.,. of 11 ,p1•<·i1•,; of 1't·rl'lir(lft1{ia. 

"Al ,t>llll' pl,u•,•,; in Un· 11pp1·r la.~'I']',; or 11,,, ,;lmli· tit,.· c-h1y1·.r 
pnl't ... form al1111g 11 lll·,liling plam· lin,•s or ('OIJ('l'l'tiou,;. portly 
fo-1,ilifrrnu,- ancl m11hti11i11g mm,t t'm1m11ml.'· spPci11w11,; of Jln
nu1111 ndn11·f11 in a hnd ,.tnh• of pn•.,l•t-ration . 

.. ..\hm·l· I lw shuJ,_.,. nt this point j.., a lw,I 8 to 20 frd in thid,
Ht•,-,- of a ydlowi~h elay,·y sa111l 11,·itl1 irn·g11l1tr. mo,;tly ro111tdPd 
frag-1111:11 t,. 11f i1 lw rd..-r sn nd ... tom·, maeu In t.e1I wi l"lt flPl'O'.I. iclP nf 
iron. \\'it-11 11 ft•w lr1u-1:s 11f 11111 ri1n• fo,.,.;J,., 111HI 111or1: or ll'"" Kr:n-d 
not l'<!gulnrly ht.•dilerl anti p<'ll<·I rntinl{ i1dn fh,.tll't•,. in th<· ,;}uil_\· 
rnt'k IJl'low. in tlw form of flih,-. ThP ht•tll'lt 111 this ,,i('inil\' ;,. 
('11111 I I0 ... 1•d nr t lw JIPhhh•s. ll01lt1h_.;.. 11.nd .,1111dl hull lfil•rs of I ltt· ,;ard 
,a111l.,hult' w11slwil nut nf I his l1t~·1·r 111ix1•1I with a frlif frag-nwnt-. 
of rnk1rn it• I ufo. 

'''.\,•ar To11gm· Point. 1d tlte otiil'I' P1td of tla• h,wn, twn 111ilt.·s 
a1rn.y, tlw ,.am,· lwds W<-1'<.· r,·c·,1g11iz1·d. but lhe g-ra,·t·lly layl'r 
-.1•1·m1•rl thicker ,uul tl11• sliu.li• t111td1 hrokt·n 1q1. Tfw 1<auw b1•d:s 
nppt•u1· t.o t'OIIIJHlse the bluffs lwlWl'f'II Tungttt• mu! Smith's pniut,-, 
thoui;.ch o"·ing to th(• wnv tht• town is huill tlwv tlre diffh·11lt of 
a,·t·l'-. .... Th,•si• bluff;; at tlH'ir higlw.;;t point. 1w11i· tin· hig-h-sd111ul 
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H Hulll'fitt So. J.J. Jraihir1gton G,·ologfrul Sun·ey 

lmiltlin~. l·i,,l· }11..'rlmp,.; 150 (,.,,·t. H,~n• 11 fitw sn•tion shows !W 
to ••t> foct of the ,-h1d1.•.: t·:o: JHl>ll'd Rt ,m 1rnglt! of JO to ff() • iii p · 
ping 1lhout 2.6 ~- E., tlmugh the dip is not invnriahk•. TIii' yd
lot\'ish ,;1md ... to1w grnn·l owrliPs tltl• slmll!s of an l'qllnl thi,·knt·!..~ 
nnd <lei-eerul,; into them in fiikt•>1 lu•rt· nn1I tlwrr. Tlw uppt·r mar
gin of the slml,•" i!! i11 pl1t<'l'S irufo,tinguislmhh.'. Uw {'Ill_\"('_\' aml 
..;mHly la_vtrs mtrging into t•arli ntlwr mul lwing ,;imilnr i11 l'Olo1-. 

"lt is notnhll• tlrnt in tlw uppt•r p,u·t or the slinlt•s Sllllll' or 
t Iii.- slll'II~ st•1m1 to ha\'l' heen fo-.silizl'd in :-amlstom.·, wul'lhetl out 
1u11l n·cmhi.:dtlt!d in Hu· elavs. Dehn•en tlw vnlws or on onr 11idt· 
or a sin1-tlt: rnh-e or It hh·;dw shdl, thel'C' will he !l l't'll!Il!Ult of 
sort eoars,· i-mulst.olll'., whilt: tlat~ fm,sil is ntherwii-t• t•mlwdth•d iu 
a dark wnx,· d1w slmh-. 

.. 'l'hcs<• ·i;1uHi~tcnw1, aml slrnll's hil\'I' muC'h similurih to 1(io
t·t·m• 1h•posit!I 01·c·urri11g in various lm·1ditil•~ tdong the t:on;:t from 
('a!iforniit to .\l1tskn 111111 pnrt uf th(• {oi;.;ils nn· of idl•nticnl 
~ fll'(' l(\l'i • 

.. 'l'lw Atnrin lwd 1L111l th1· "11p1•ri11C't1111lw11t ,·\stm·ia gl'oup oe
r111· 011 thl' north hank of tlw ('olu111lii,l in a ,i.:0011 mm1y plm•es. 
app1u-e11tl,v more d1•\·11h·d tlia11 011 the Oregou si1h·. 

--From n prelimi111try t•xamiuntion of :\liuC'l'llt.• ht!ds t••,mmi1w1I 
hy llalph Arnold tmder 111.,· instrudinns at C'lullnm U,iy, \Vash• 
ington, it would st•1~m tlmt tht: KJ)l.'('ie" agree mor1· gt•m•r,lllJ with 
tlm,w of Ast.oriit: lint the diffirult.y of r11rrd11t ing in tlw prerwnt 
stnh• of our knowleflgc· ii. imlieaterl by the f1wt tha.t no trac·t• of 
Sookt- )liot~l!lll' (1llllltl, profulll'l_v 1lcvdopctl on tlw \'mit•om·pr 
I sliuul shor!' of ,J una ,h· l•'m•n Rt rnit has vet ht'.etl found afh•1· 
n1rt•fnl Jll'nrt•h on tlw oppo:.itt• t•m1.st· 11( \Vt;,d,ington." 

l!I0\1. Dart.on. Xehimu HoNUio. Strnel.urnl matei·ials In 11art11 or Orr-• 
!-!;On and WasMnl!;ion.-l'nited Stales Geologlr-al Survey, Dnl• 
lettn !'-o. 38i, 

[11 thii-; rt·port lirh•f 1lt•>1t•riptio11K 11re given of thmw nu•ks, 

"'hit·h 1tre of importirnct• 11>1 "trm•tm·itl nmt.eri1tk In the \'i1•inity 
of Poi·tlaml tlu.• ,u·t•nl di11trih11tion of hn:.aJts nt•t· ;;lmwn upon ,t 

topogrnphie m11p. No ttgt· i;. :uu,ignerl to tlwnt. Tlwy UlH,V pu,-.
sihly bt! l•!oet:llt'. 

1909. Rl:'a~1u1, Albi;rt R Some notes on the Oly11wle Penlmmla, Wash• 
!u,gto1;1 .. ~.1<.;m,i111s .Atiadin1iy or ,BoltP:ii,e, T1·1~nJ1ectl1:1n111, v,ol1mie .2,2, 
l)ll, Ull~288. . . 

•11bi t l'"l:►itr :r~•1~i,ui<l111 th,(i 1~J:11ult1:1 · ,,r. 1H~11t~i g1:1blt>gi,a: ~hulill~ .tlll)r.•g 
tht1 .!!lt(111('. (>f the Str,i;it 11f ,iJu1,~u 1hi .'l•\m,& b1 Chdl.f1.1u {l,b.Unt.y ,i,~ud. 
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-!6 Hlllld-in Xo. J.J, Wt11t!ii11gtou Geological S111--ccy 

Tiu~ pr1.•-CrC>tnC'l'OUs C'omplex hn" 11ppnrc•ntly hnil n history 
i11 <·ommo11 with thnt of the Olympil"s. During thl• ( "rd1t<·l•Ot1"• 

pnrts of Hu.· region wcrt• suhnwrged, ,dlowing th-po!<ition of 

Chi<·o s<-rliml'nti,;. During the :\liocclll' tlw i-nuthcm 1·1mst of tlw 

isluml wni- ;;ulmwl'ged und the Sl'(linwnts nf tht• ( 'nrm11nnh m11l 
Sookt• formntions deposited. lluring !1Lh· Minfi•ru· nm( Plim·1•11t• 
the t·ntirc sontht·tu,tern p1Lrt of tlu.• i!-ihmd i!-i hditi\'Prl to Im\'<' 

hel'll reduced to n pl'11t•plni11. l.,lte in tl1t~ Plion·11c or t•arly in 

till' Plri:!toccnc tlw pcneplain wns uplifted ,uul maturd_r dis
sL•t•k<I a1ul then h1.ter somewhat dcprrsfl(:d, forming tlw prt•senl 

rlrcm'l1r1I \'alley topography. 

"011 Hw r<•tn•nt of the enrlit>st and liu-gC'st gliil'it·r~. the lnnd 
,.toud snml· !00 to 100 feet luwei· than nt. prl'~l•nt, a.ml on t)ll· 
lmvhmds ck-vdoped by the pr1;1-GlA.t·i1tl 1•rosion l'yc·ll', nulri1w 
sedinwnl,; we1·t• dcpoi-ited. whit(• ltll'J:(l' ri\"(:rs flowing from tlw 
rl'ln·1di11g glat•it't"i. forml'd exfrn;;in• flm·i1ltik 1u11I <IPlta dt•
pm1its. A :<t>c•oml period of i;,rltu·iution j,., ret·orrfod by Hn• till 
rwt•rlying tlwst• rh•posit1<., hut it wm, fo1• lt<ss intt-111-t• tlmn tlw 
fir11t pt•rirnl. and mcrt!l.r crtHIPd portion,- of the strntifit•d dt•
pm1it>,1. !Soon u.fh-r, or J>O~sibly h1:fore I.he rl'IT!.'tll of tl111 litter 
gl1tl'll'l's, nn uplift of ,mmt• :!00 to ~OU fot•t took pln«'.e, uplifting 
tht• :.trntitlcd dqmtiit>½, whkh hnn• hl•t·n sulnru1.turel_r n•trogrnd~ 
NI du ri11g t lw JH·N•t•nt nm rinli' ("_\"('It•." 

1!112. ,~:vans. Georl(e Wat kin. Tin• <·oal fields 1)f King ('n11111r . ...... wa!lth
lugtou Geological Survey, I:!nlleUn Ni>. ::. 

In tht· inv<',.;tigiltion of th<: King ( 'ount_v i-oul tidds, 1leh,ili•d 

oh!-i<'rvnfom,., Wt•rP t11kl'l1 on l-illl'f1H'l' oukrops wl11.•r1.•n·i- pos!!cible. 
'l'hi,.. infornmtion hat'i hl'('ll plnth•d upon 11 1mtp. 'l'lw rnrks 

its t·xpust•d in Gn•(•n Hivt>r itt·<· of l;~m•1•111~ ngl• mul han• tlPt•n di
\'i,lt·d i11to tl1r1'.l' group,: tlw Ilaynl', l"t·iu1kli11 nml l{tmmwr. 

l!ll!. Weaver. Charles E. Cnolo.1u· and Ore depo1dt11 or the Index Min· 
Ing Districl. WR11hhlfi1'10ll.-·Waflhlo.,:con (}l'olop;knl Survey, l:1111-
lel.ln No. 7. 

Tlw 1u·1•11 invoh·l•rl in thi" rqmrt lies in tlw wl•,;h•rn foot.hills 
of tlw C'n1<t~1uh• :\Iounhiiu" in Snohomis.li Ccmnty. Tlw fornuL
tim1l .~~r(!, d1.i(!,th: p1i(,;~ri,,itl.1:t'rv i,1 ilgt:I ;uJ,d·••t1t1r111l.111,t. 1:if blbfi~Llil(,ti•· 
··1 •I·• j ... i,i ::,·1,'111•·•··1':1•••1:1· 'i, ,., .,,.,, .... ,·:1 •1· ·,1"::·1···'1•·•·'1·•:'1't. ••Iii . ~·l''l'·1,•·"•v .. ·1··,,,.,1•1·r·,;,; .... ,,,.,,t·• . · ·•1 •1· ··•••·t,,.,.i,.,,,,;: ,..t·1:•, .,.,.: 
, " '' ~,,,,1, ,II, !,, ~,: I, :J,;" ,, , ,,~~ e,,, ~I'll' ,I I,,~,,~,,, ,'I,,~,,,,~' ,, , , ,ll,;1;''111' , ,~,If'': ,,11,;,,,,~'Jl"!',,,~,,lt I,,~ 1 II, ,,:'IJ:1''111.,,''11',,1:i:, !~ , ,~, u;, 

b1,1111i:r1,11tliot (i,,1nr)I(,, nf",11 I~ihh•h· .d:i(i · 'Te•11:,i1i1ty t,:f 1'1:1,gi,!'h Sti\thtl 

DNR-00005034 



'J'lu: 1'atia l".'J format ions of Jr esftru ff ashtll!ft011 -li'T 

r,·~ts. At l111IPX thl'sl' old forn1atiom; m-elll' nt Pkirahon:. 1·n.11g

i11g frou1 lfr,~ hundrerl to fin! thousand frd al1m'l' sl'II h·vd. 

J!ll :'.. Wea.v.•r. t'h11rlt'a J,;. Preliminary l'E-l•Ol'I 011 1h,. T1:rtiary Pallrnon-
1 olni,:-y of W<'lltE,i·n \\'a,;h I nglon.-\\'rn,h lni;ton n .. oio!='i!'al Survey, 

flulle-Un Xo. Hi. 

A prdimi1mry oul"li1w is presPutcd of tilt~ an•td rlish'ilm-· 
tion 11f tlw pn·-'.l\•rfou·y :rnd T,~diary forn1ntim1s in till' WPsl-
1.'l'll pal't of tlw shd.1~. Th11 following ,mlidi\'i:si,111., wtr1~ ui;uh· 

of the Tt~rti,u,·: 

r lipp1)r. 

·~ 
1,1.<l'K•'f 

\ Chr,hzttltt fnt'rn.nt inu 
Wllhlth1lu1111 tornllll httt 

I ilhtk••h•.,· (ormulluu. 

, T•.•jon f•>l'Jltal ion .• _I :;~:it.b 
I ())\'1.'Uti toi·nu~ f ~,,h. t \.liHf·l':t' urou1• 

. Wanllnl!'. 

'1'l11, ( 'owlitz formation wa~ n·gurdt•ll as provisionnl 1r;ilh the 
1mckr,-hmdinµ; that it might: 1'1'pn•s1\nt a pint of tlw Tcjon. 
A p11k'lia) li,t of th(' 111n1·i1H~ fnmrn wa,- iuclutft•d nnd ,~ight.y-!nur 
1ww spec-i1.•s uf inv1,rt...!1mtes wen• tii;cu red and de>-<·ritu~d. 

1!113. Amold, llal[,b. and Hannibal, Hnrold. Th<' rnariut• TPt·ti;u·~· 
81mtigr1~phy of thf' North Pacific Co1u;t M Anwrim.-P1·rn·1•e•l· 
ing11 or the Atrn!rkan Phlloso11hk1tl Sodetr. voh1mf' 1.,11. No. 
:!1:!, pp. ]j59-Gl)i;, 

Thi,- papl'l' prc•iwuls the itll'm, of tlw m1thors l'OTH't!rni11g 

Hw C'Orrdatiou of tlw m11rim! 'l't•rl-iary ,kpoKits of On•i:-,•un iuul 
\V1tshington and ,;rivc•s H lii.t. of Uw fauna fouml in ea('h «fivi,;ion. 
'I'lw following sh1itigraphic l'Ohmm ;~ suhmilh-tl for Hw Nodh 
P1u•iric Co1lll.l.: 

'i ~HIIUiC'h 
, Yrtsltun I ••·lit 
\ _\,ltuil•>tllS Till 

1-:llt HI 1·,•1· 
f \h•rt .. ·\tf 

L,~,,,,,,,1,·,, ,i,,, , ,,,I , ;~ , , , :, 

I M:1:11111:1:,1•1!•~' 1(\b1l.lllllll :, 
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i8 /Jullcfiu So. /.:(, H",11tl1111gton litolopu·111 .\/1n·c11 

••••• "t 

, 
·• ·1\•Jun 

IT" 111 II l,·,-r 
.••••.•.. , i(,,1111 It· 

I ~nn t ,.,.,.•H"tu 

I 4tf1•tltHl 
••• I ' 1h~•h&B-1. 

I\IJ:t. Bre1i: . .I. H11rle11. Glad11tio11 or lht• Pugtit Soun,! He:.:io11.---Wa!!h· 
ington Slate Oeolr;g:kal 8111'\'ef. Bnlletln Nn. K. 

Thi~ papt'l' j;.; confowd nlmo:-t l'ntirdy to tl ,liscus,;inn nf tht: 

gla('ial ,lepm,it~ and hi»hu·y of tiH• Pug-et Sound l't'Jr(IOII. ('on

c·t•rniug the Plio<·e1\I:' he stak~: 

"l«'or this regfon tlw Pliocene wns primarily a ti111e of 
1lias~ro11hil' mon·mt.•nt and erosion. The t:ocl'lll' 1u11I 11ioel'lll' 
lieils WPI'<' domNI ,,ml fohlt-d, tlw whole 111·e1l was liftul higlic1· 
tlmu at pn'"(·nt, nml suluu•rinl t•l'm1im1 dt!Vdo1n!d gn:at rl'!i1•f in 
1 lw \\"t•ak T1.•rtiary me ks aln•,ul~- dq1osih•d." 

'l'lw followi11g thr«t• t•p<whs nf Plda-hwem· ~l1u·intin11 1t1't' re

t·m·ilt•il as •·Ad111iralty ( µ;1,u•ial ), P11.rnllup { i11h•1·glaei1tl) and 

Vashun (1,.tlnc•i1tl).'' 
l'mwcming din~t roplds111 during tlu: Plt·istoePII<', lw ,,tah:": 

'·The limd wm, high dming tlu: Pli1K't'llt', presuuudlly hight>r 
than nt 1rny subs1.:q1wnt time. At the time of tlw rt-fr<•nl of till' 
.\ilmi1·1dty ic.'l', howc.-n-r, tht< l"l'gion wiu, slightly lmn•r tlurn }it 
pre,wnt; 11mrim• nrgnnisms in th<• .\dmirult_v sl•cli111t•11h: h1t,·i11g
h1•1•11 found in ~itu 11 frw fed nlum.• prt•wnt high lid1·. E,tdy in 
Hw Puyall11p infl•rghH·i,d l'J)O('h, tlw l'l'gion wn-, prolull1l_v n. 
t!11msa111I fp,•t higlwr tlurn 110w. At tlu.• maximum of \'n,;hon 
1-(lm·iatiun outwnsh gnwds w1•n: [Hrnn•d •in•r-.hnu·d down lh,· 
('lll'lutli .. 11,-, for as tl!I' prti.,ent lll'ad of (irny"' lforbur, wh.-rl' 
they now lie :,ii fret nhon- ti1l1~, with str,.am b1.~ildi11g. From thi-. 
W<' 1111L_r l'n11t·ludt' that I Ill' hu u I luu I lmn•ri!d from it, lii~h in kt·
glnc·ial portion to oue m·nr Hmt of tlw Jlrt'Sl'l\t." 

,\;; thl• \'a,;lum lwg,m to rl'h-Mt 1L litkP il<'n·lupPil in front 

to ti w south. .\fh'.r \' 1tslmn 1·d n•tt t opt•ned tlw St rn it of ,J unn ell• 

Fm·n tin• u·at<it'-< ur tlw lake wc•re fl•pla<·ccl hy 11111ritw wafrt·s. 

l"n,m tlu.: Jm .. •~l:1.u:1'. .,.if 1.1.u,Lrit.w ::ihdL, 1.Lt ckrntim.l!i .lti:i- hig.h .1•!:i ~8V 
i('•t1t .. it i11 tho·1··•··•·~l··1·~ t1···,1•1:i:t,· ·t···1·•·;,,, ... , ...... ,,·t" 1• .,:,·,.,~ .. ,~.,-1:.;I,..,..-, .. ,.,. •. , '"'·1·11..,,,.,·1•(•···••,r"•:1'•·"·••·• ,,~·f 

" I " ' ,' I '' ','",r,,, 1~,i ', f, 'I ,,, ,, """' '1,,, ,.,,.,~ 'n ,Ill!<' ,,t' ~, \';:ft-,,, '"':''~"'!\I,',' , I~,, '~ ,: tr I~, ~',r,llii11, '"''",':'!i,f ',,, ',' 

Uw ·1',t1g(it .f.1()1,ud 1•1igim1 (Ir th11t f~lll!Hlllh. 
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''\\'lwu llit· ,11IH11l'l'gt·tH'<' wa~ H:!O fPl't or 11101·1• i11 1·,t·1·s-. of 
!In· fll'l'!U'lll. G:t·ay" Hnrhtit' und P11gPt Su11ml \I 1·n· 1·11111wch·d 
h\' tiilP \\'1Lh!I" 1H•rn~, tlw .,itc of L11k1· H11.,,;1•II',- di,wlml'gt--1\'a_\' 
a;ul the Olympil' ;\[n1111tai11s ronstit11!1·1l an i"land." 

After tJii,_ ~ul11111·rg1•n1·•· tlw P11g1•t Souwl n·gi1111 11 as rP· 

1•lrnLkt I h1 llppros:i 11111 h·I y i I" .. 11t1111t>di a h-ly pm;I -gl11ein I po~i-

tion." 
1!11::. Culli•-•r, A . .I, Cn11! fl,;11n11r('e>( nf l'n'll'!i11. !{!,;pr V.1!!1-,y, l.'owl1111 

.ind 1-Rwi;; 1•011nlin~. \\'ashir11:·rnn.--l"lullt•1ln :'\o. ;,:ii, i-. S. 1h••>· 
loµ.ieul Su t•\'t"Y .. pl. 2. pp. a~:1-:~:~n. 

This I tH fH'I' 1·011 t.,in, n·su H" 11f a liri1·f i11 n•st igal i1111 nf r1111 I 
l'l's1111rr1.•s of tin· soutlwrn p11d of tlw ( 'mditr. H•\t'I' rnlll'y m 

\\'1l~hiugtou. HP ... bd1•s · 

",\lo11g ( 'mdilz Hin•r 11nrll11rnrd frn111 it,, jrnu•linn with tlu· 
{'olumhia lil'i,. 1m ar1•a of nml land :itl 111il1·>< 1011;.r aml 1,1 milt•~ 
wid... Prnhahly II lnrg,· part of tbi,- al'l'lt j,. not 1111,h•rlain b)· 
t•wd. hut ht'<ls 11r1· t•x1m,,ed ul so 1111111y pl111·1•,. in tlu· l11·ld lhnt 
:di of it ;,, 1·111hid1•J'pd pu,,,,ilth- l'oal l1u11l. Tl1i,-, fit-Id is pr11h11hl_v 
l'outimmu~ witlt thnt ahnut ( \•ntruliu awl ( 'lwh11li~. nlthuugh 
for a f1·w 111ilt-s south from ( 'lll'ltalis 1111 rn1h-r11p.~ of l'rnd hav,· 
h•.·1:11 found. Tia- fll'P\"aili11g nwks u , . ., soft "11mlsto111 .. ,, 1\ hi1·h 
ii,- 11pproxi1m1h•ly hori:i:onhd nrnl whid1 !orally eo11h1in 111,d, of 
ewd. Fo~sils nf Eoc·1•111· 1lg1• ,in· fo1111d in tlw •and,,ton1•,-, U1c· 
~idt~s tlt1• .,1•di1m·11l1ll'.\' 1·ucb tl11·n· ar1· a g1•pal many hndi,·-. of 
igtwnu,;. ro(•k». -tOltH: of 1rhieh at·l' k1111w11 to ht• nf tlu: :,;uuw ag-P 
11s tilt' ,,1:di111P11 t:1 n lwd,, w h1•rc11,- ot lwr,-, :u·,· uf la h·t· i 11 h·u,-ion 
or 1·x t rnsim1. Fo;· l'X11111ph-, H frn mill', north of ( ·11,-I h- Hod. 
,n1 old lava fl.1111, on•rlai11 liy tin· lnh·r Em·,·11t: snlinwnt.., nul-
<'l'11ps. :\'1.,ar f{.,J,.o tlwr,· ,u•,_. ,.,,v1.•r1d n1ass,.•s of nwk. wliil'l1 1'111 

t l,rnuJ:!h flu• ,,,,di11u·nla1•y fur11111 t iou in tlw form of dilu·,, nnd 
011 tlu• e1L>st ,irh• th .. 1·11ai fkhl is limili•il hy lah·r 1•rt1plin· rnek"• 
pn·s1111mhly of tht• :\Iiut'L•t11· Sl't'i1•.~, whieh form,- a larg-1· part nf 
th,· C11,(·:uli• :\fountni11s farthtr ,muth. 

"Th,.· strudun· of tJi,, st.·tli11wnl1.lry rock,, 1.·011,i,t-. of op1.•11 
folds. iu ,i·l1i1·h th,.· dip., an• ln11.. Fa11lb do not 11ppt>1tr 011 tlw 
-.u rfa1•1·, b11 I tl11•y lutvl' he,.·11 1•11t·mm I ,·t•pd i 11 :<111111.· rnim•.,, ,·ausi ng
alm1ulmrnt1.!t1 I. Tlw -.t rndu r1· in thi,- fh•ld ap1n•ar,- I II lw 1k
ei1ft.dly difft•r(•nt ft-0111 tlmt about r 'lwludis and ( \·nh'alin. I 11 

thut- fh•ld tlit• coid ht•1h, 1lip a,- hil,{li a" 711 • wlwn•11, i11 thi,- li,.•lil 
Hn• ln•cl,. 11owlw1·(• dip 111or,, th1111 2,> .'' 
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Mount Rainier Looking North fi'rorn 
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Tlw 1't'rtiartJ Fa,·matimlll of JJ'afrrn H'ttJ1hi11gtm1 :',1 

1:+t:-l. Landt·•!>', Henry. No1,,,"' on Gla1·i•~r e'Jal tield.·-Padlir ~lining 
.Journal, ,alum,,:!. Xo. 4. 

Thi;.; llrl'll involn•d is sih11Lkil in \Ylmkt1111 Cnunt_v 11nrtl1l'n,t 

of Hdlinghn111 ,uul nortliwP,;t of ::UL Baker. Sn111li-to111.·s 1mcl 
.-lmJc,. outtrop irnd 1rithin tllt'm Kl·ams of nntlrrnc·ih· uml arP 

fom11l iuh•rlwd,•d. 

Tlarougfo111f: tire ( rl,u·i,·r lidd the nh-ik" of th,· funrnd iom
j._ upprns.inudl•l_v 1·1Lsl a11d wP,-t with :<Olli!' s11mll loe1d \'nrintinn:,1. 
Tiu.· dip of tlil' ,-trnht is nlmo,..t univ1!rsnlly to tin· 11ol'thw1u·d, 

I hw, gi,·ing- lo tht• field n,- n wholi· fl monoclinnl .-:trudun·. Tiu.· 
p1•1·sistl'II(')' of tlu• dip 11m·rh,nlrtl ;., ,-omdhing l'l~IUlll"knh!t-. 
'\'ut only i~ it truP lwh11·cv11 Jli,-em·1·ry t111111t<I 11ml Gl11c•i1•1·, hnt 
m, far HOl'th a"' ( '11111·(·!1 :\ln1ml·ain. whit•!, i» loc1d1·d 1tbout thn·t• 
mile;, northeust of (;l,wicir. till' ;;mm• nortlnrnrd dip per~ish,. 

H nw rnud1 fn rthl'r to tlw northw nrd of Chu t'l'h 11101111 t ai11 tl1L• 

111011oelirrnl strud111·t• contirrn1•,- j,. unknown ;~t the presL•nt tituc. 

Tiu.· 1tngl(' of dip ml'i1•s ):.!,Twttly throughout the fit11d. On tl,v 
.-:h-t•p 111mrntRi11 ,-idt•s lhl' amount of clip s1•P111s to h,• grC'ntc-r 

than thnl in H1l• ndlt'J' or wlwl'l' tlw slopt's an• not ,o fJrl!

('ipitou.-:. It i,- iuh•l'L•,-t·ing lo 11oh• that tlw ~lnp1· of tl11· mnt111· 

fain nm! tlw cli11 of Hw l'omrulion,; 11r1• in !lw ;;a1111· din·dinn. It 
is n•r~· l'hoa t· t lru t 11,- 11 n~,~11 It the rock;; 11t•11r t ht• "II I' f1tc·1• lun·p 

,Pttli·rl fnrn11rd s11 tlutt tlwy have ,\ gre11h•1· app1u·,•nt nngli· 

at H11• ,.,nrfnct• Hurn they lian• ut a ,l,•pH1 lwlnw th,· limit .,f ·mr
fncc• infi1w11,·L 

Hll L Lupi.oil. ChurJP-i. T. 011 1uHI Oa!il iu Hw we1<1er11 p11rt of the 
Ol~·m1,it• !'An i ruu1ht, \\',·to,h lngton.- l'. S. G~ologlcal Snrver, Bui-

lei in fi&l-R 1111. :!::-iw. 

Thi., JHLJWr pn•sents Hit• 11:,.ults of II gt•ologicid ex1L111i1mlin11 

o( th,• 1·r-gion 011 tht· w1•:-.h·rn side nf tlie 01_.u,pie Penin~ul11 Hml 

"outh of tlw Cap!.! Flnttery axi.,. A n•(•nr,-i is gin,11 of m1111Pr-

011s ohscn,Ltion:s bLkcn mi the i-fri_kt•s ,irnd dip,; 1L,; w,·11 ll'- n 

d,-sr.•ripti<m nf ul! nc·c·111·r1~1H'l'S of oil a11d'gn1<. 
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rnt4. Wa:s!ilmrn, Chester W. Ifoco111mis1:1am>P of Uw Oeology au!I Oil 
Oe[JOBits or .",;orthwesten1 Oregon.-·-!'. S. Oeologkul Surv1~y. 
Bulletin 590, IJI}. H 11. 

In thi~ report ll rc<·ord j,, madl'. of the m·clllTl'IH'es of Tnti~ 

ary ~tmtn in the nHist rnng1), of noi·tlnn•,.,h•rn On•gon ,uul nbm 

along the north shon: of l'nlumbi11 Hin·r in l'1u·ifk {'nunty. 

\\'1l,d1iugto11. Tl!(' strat.a outc-ropping nlong thl' north 1<lio1'(: of 
Colm11hi1l Hivl'r lwtwN•n ~kgln uml Fort ColumhitL t11111wl irn• 

described its lwing of Eocene age 1111 tlit· hasis of IL partly worn 
hingl· of J'mericnrdia planit•o,,tfl. 

1~15. Diekerson, R. E. Fauna or tile Tyue Te.jon: ll.s Relation HI tile 
Cowlitz Phase or the Tejon Group of Wasbington.-Proceediugs 
or lhe C11llfornh1. AN1.demy or Sl'lt-n<"ek. 1''m1nh Si•rll'fl, volume 
;:;, No. 3, pp. :rn-!18, plat~~ l-1 L 

.\ list is gin·n of fos;;ils <~ollt·efrd m1u aml mu·-hnlf miles 

1•nst of the tmrn of Y•uh-r, L1•wi,., ( 'nunty. \V•u1hi11gh111. in tlw 

,dt1Lh.•s outc•rnpping in thl' lumks of Cowlit;,; Riwr. Thi:- fauna 
is rl:'gitrikd its n•pr1•sl'uti11g tlw snmt• fiwnal fadus of tlw fomm 

of tlie t,vpl' 'I\,jou of ( ',difurniit, L ,· .• the lliuwlla simplt>'.C Zmw. 

19H,. Clark. Bruee, l.,. The Oc<·urnmce of Oligo<·ene iu the Contra 
Cost11. Hills of Aflcl<Jh1 Califomia.-Fniversib· of ('11,Jffol'nia. 
Pul>I. Bull. Geo!.. volume !I. 1111. I. 16-21. 

Studies uuHlc iu th,• ('oa;;t Rnnges of ('1diforni1L sho"· tlw 

.Agtli<Olllfl gr1lviclurn ZOii!:' to he mu•1.mformnbk• lwnl'ath tlw Areil 

111<mh-n·ynn11 zone. This lm<·onfor111ity is lwlfon,cl to IM• of widt' 

Pxh-nt. The faumil brt•a.k lwtweun tlw Oligo<'l'lll' nml llim•pm• 

in Orl'gon 1Lml Wa!>hington 1lppc11.rs to bt.· us ~rt>at U!4 in Cnli~ 

fornia. 

l!ilii. Weaver, C. EL 'rllll Possible Occurrence of Oil aml Oas Pieldi,; 
in Wasbington.-Transaetions American Institute of Mlnlnii; 
1'.:ngineers, Bulletin No. 10:1, 1111. H l !H 427. 

A short dei.cription is given of the- fommtionfs in the• we-,;kl'n 
pRrt. of the state 11.nd the strueturnl c·omlition!'l in their rdtttion 
to Um. pm111ible ocicui'.r~~r1i::t1 ,r,f oil atul aits, 
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J!!Jli, W1•:J.Hff. C, E. TPl'lllll'Y F1t11n11l Hori:r.om, or Wei;tern WaHbln~
lo1t,·-"l'nh·1•r11i1r of Wai;hin!(tOII, Puhl. G,•ol.. \'Olume I, Xo. L 

IIP, 1-1,7, J1latell 1-5. 

Thl· n•pod {lt•,erilw:- ,;,•vl'rnl 1ww ,JH'<'ll'"' of Tertiary :\Iol
lusn1 from u·,•,tl'rn \Va~hingtim. .\ li,..t ii; gfrcn of tlw ,-p1't'iP" 

k11m1;n to nn·ur in the Eoe,.·m.-. Oligon•fll', and :\[im'PIH: fm·ma

tiou;;: or \'\'a)il1i11gto11. Tin• T1•rtiary dl•posit~ of tlu• 'l\'l•~il-1'11 

part or till' ~tnl(• ,u·<· ili\'i1lt•d into fiw• 1lid,,ion" Oil II fo11n1d 
liasii;. The l•:on·ru.· i.; l'Ppn•s1•11h-d h_\· tlw Tejon as known i11 
( 'aliforuiit. Tlw Oligm'Plll' j,. di\·id1·d into lht'l'e fnunnl zortl'"• 

'l'lw lmn•r :\lim·,•nl' eoi-r1•,.,po111ls lo tlw .. \rca monh-r1·vn1m t.OIIP 

nnd tl11.• uppPr mny IIP tlH" l•q11i\·1dent of tlw Empir1· for11111 tion 
1•f Orq;con. 
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CH.\PTI-:11 L 

TOPOGRAPHY .\SU UIL\ISAGE. 

GF~NI'lRAl, STATl.~l\ll<J;,.;T, 

Tlw 1n•slem lialf of tlw :\"orth .\mrriean t•1rnti1wnt, t•111hrm·

i11g th<· entin• 1Ln"n Wl•:-t of th1• Rot'k_r :\fountain dh-ick 1t, for 

iLs the· P1H•itk ( kl'1UI 1 is eommou l_r rt•eognizcd ns di rh,ihll• in to 

fiVt• dilltind prm·iuces, all of whirl1 lum• a general elongution 
parallel tn Uw wt•i,;tem 111arp;i11 of tlH· r·ontirwnt. From e1lst to 
1n•st the,e p1·0\·it1rl':- are gent'rally referred to as the llot'ky 
:\luuntnin ,1_vstem: tla· dt•rnh:d platl'llu~ of tlw inh·rinr: tlw 
SiPt'l'H Xe,·aila 1tml ( 'nsc•adl• range.~: tht• strudurnl 1lmrnfold 

i1m,h-i111,1; tin· g-1·t•at rnlle_n of California, t.lu• \Vill,uudt<· \',dll~_Y 
nf Ort•gm1, tlw lnwt•r ( 'owlitz \'1dlt•y 1u1<I the Pngt)t Hmmd Ilasin 

nf \\'m1hi11ghm; 1u11! tht- ('mtst Rnngt•;; of Cnlifornin, Orl!go11 
,uul \ V ,t~ It in gton. 

\Vitli tlw l'Xl't•ption of t hP Hnck_r llmmtnin prm·irH't' tlu:"'l' 
t<Xh•111I 11urtl1 mul ,m11th 1u•ro,;t,; the 1<tnh• of W,Lshingtnn. The 
tnpogmphi<• featun·s lrithin tlw :-.hLtl• may lu• grouped into sen·n 
divisions: ( 'itsl•mle :\l01111t.nins, Okn,11ogn11 Highlmufa, ( 'olmnbin 
Pl,lh.•au, Him· :\fountains. Pugd :-umul H1tsin, indnding till' 
liiwt>r Cowlitz \'alli·y, Olympi<! :\lm111tnins 1t11d the Co1tst ltnngei,; 

of southwesh•rn \V1Lshi11gton. 
Tlw ( 'll!Wlldt• :\lo1111tni11s l'Xh•nd from the Ort>p;on liru.· almo:.t 

dm, north to th'-' Canndi,rn houml,u·y. Tlw trnrt1iern portion is 
ilpproximatdy 100 mifos in 'A'i1fth. To thl' su11th till' mng1• 

grnrlually rrnri·o"·:- and in tht• cenh·nl pnrt lm.-t a width of' only 
i;'S mih:s. Tht· C'rest Jim• from north to south is sompwJmt sinu
nn,; in outliiw elm· to the diff'erPntinl l't!sisht.m•e to e1·osion nml 
diffl·t'em·1• in erot<imml power of stn•nm;, hl•flrling on the cia;;h!m 

and WP;{h•m slopc-s. Tlw 6J't•m·nd ;;urfa<·t• of' the Cast'alfo,: whl!n 

vit.•wcil frnm nny of the higlil'r p1~nks gin·:-1 tl&t! imprc!i-sion of n 

dt•t•pl~· rlii.iwl'tt>d, slightly mululnting plniu. The ,mnuuit, of 

tlw ridgts ;;ct•m to ,•onstituk thl• n•m1m11ts of a former pene
plnin tlu- ;;nrfal!C- of which itw•ritgt•s 6,000 (('c:t 1tho,·l' Sl'I\ len-1. 
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Tht 1'atiar,11 Fnruwtiw111 nf ll'rxteru H' m1hi11gta11 ,>5 

Lneail'd t1po11 this st rnngly di:,,,(p1•h:d pluh-au :-.urfan• ilri· 

fin· high \'oleani(· emw,-, tl1t• l'Plllllnn ~~ uf fonun :u·tin• \'11I• 

ntum•s. :\11. BnkPr in \\'lmh·11111 ('otmty. aHai11i11g nn d1·nl· 
lirn1 nf Hl,7:'W fod, is .. it1111l1·d fm·ty 111ik~ wt•,t of th,, mnin ,li

\·idi.· or tlw Cas(·:uk,;, .\hout iO 111ifr•~ lo I lw ,1111th1:a"'t •lf Hakt•r. 

in i:ash-i-11 ~11oho111i,-h ( 'omlly, j,. Glnci1•r Pt·nk, l11n·i11j.! irn 1•!1•,·11 

tio11 r•f 1 O,i,!j(; fr1·l, anrl ,it11ut1~d tr-u 111iJi. .. , w1·,t ol' I hi' ,-u1111nit 
of t lw rn ng1.·. A Ii Ith- dist 1111 r·I· sottt h o( t lw 1nirldh· of I lw ( 'n,.;-

1•1uk», i II im11 Uwnsh·m Pi1· 1·n· ( '111111 t y i., :\I I. Rai II i1·t', t h1: h igli
es I p1·n k within th .. stnl 1·. n t hti II iug- a II l'IP\'U t io11 of I -l,4,08 frl'I. 

U is sit111d1·d twPln• miles Wl'st of tlw ,mmmir of th1• rnngt•. :\IL 
Atinm;., H!,307 fod hi~h. is lrniall'il :i!l milt•s t111rl"h of Culumltin 
Hin•r on tht~ mtti11 diridt• of tlw l'~Lst•mlli.,. Tliirty wilt•;; ,1t1 .. 

we,-t of lit .. \d,un:-. i., lit. :-IL Hekin,;, with 1w .~k-nLtiou uf H.-

7:30 fed. Tht· slopp;, of tlu.• t'Olll'"' an• tin• gathl•ring ground, 
of })l'l't1111nt•nt snnw fo•lfl,. nr glaeiPr,1. frt•diug tht• .-,t rett1rn, i,1,u

i11g fro111 tltt•ir hast•, ,;o that thl'.\' han· a, n rnl1! IJl'en pitrtly 1Fs· 

~l'clerl h_v nosion. Tlw topogrnph_\ of tl1t· northern portion of 

tlw m11_gt· is nnwh 11torl' n1ggi.•rl than th1• "1111th1·rn pud. Tin· 
we,-h•r11 :,1[11pt· of tht• ( 'asctuh-s i:s a 111alt11·l'ly iliss1•ded lllll!-.>< of 

,;h-011g n•lit•f 11111,lifh-d hy glat·inl t·roi-inn. ,\t tlil' lu.•1\ils. 11( tht· 
rnlh•_v~ on hnth ,idl',., of tht• ,11111111it lll'l' gltl(·iu I a111phith1Hd rl'~ 

or t•in11n•, many of whi1·h e•mb: in "11111II nlpinr 1,eliH·ier,. or rock

rimmed la kt's. 

Tlw ( )k 11110µ:a II i I igh l1111d" al'!' ,it tta h.,cl i II tlw 11ort liens km 
portion of tlw stub- and t•xh-nd from tlitc nortlwrn C,t-~t·mlP,. 

l'll~lt,t·l,v to hlaho. Th<·y ll'rmiuak 1lhrnptl,v nn thC' south nlun~ 
Colt1111lii11 and Spok1rnl· riv(•r,- and l'Xh•nd OH th,.: north acr,,s,; 

Uw inh•runt imrn I linC' in to 1111: j.(rmt in h·rior 1•la b:au"' of Brit i ,.It 
('ol11111hin. TIH'"f" 11111unt.ai11, 11 n• mtH·h h_.,.,. rug-g1•1l tlurn H11-
('1,s<·1uk,. 1u11f ri,-1· nnl_r to Pli·rntinn,.; of 6,000 frd nr kKs. 

Th,! { 'olurnbin Plah•ttll Ii(•., 1•a,;I nr ( '11l11111bi11 Hi\'l'I' llllll 

,-out h of I hr- Oknttoi,can lliµ-hlanil,-. 11 ,·1111,isls nf st.•\·1~l"ill plni11,

grmli11g- i11t11 urn• 1rnotl1l•I' whil'li l'flll,L';P in Plev1ltio11 from !WO hi 

!l!,000 frd. It j,. ero~sl'1l liy 1mm1~rmi-, :rntidirml ri<lg1is 11ml its 
,,11r1'1u•t· is sc'ILl"l'1~1t l,y ~,~H•r1tl 1tlm11du111'd ,t l'l'lllll t•h:uml'i,-, 
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The Olyrnpi<· ~Io1mtai11:-. O<'<'llflY tlw 11ortJiv.y,let·11 porticm 
uf th'-' ,.t,ttl· nnd w lwn ri(•wc•il from nu I'll', atim1 !-tltgg(•st an up~ 

liftL·tl anil dl'Pfll_\' dissedt·d fl<'IH'plni11 ,Lt 1m an•ragc l'll•rntion of 
;'U ►OO ft•t•t. Tiu• ,mrf11ce uf this phtin nppt'llr" as an nxinl np~ 
wn1•p 1,1,·ilh a luw a11~ll' .... lupl· to thl' south\H•sl anti 11nrtl11:'11st. 

Hi~iug 11bmP tlw ,.11rfat'l' 1t1'<' 1111111,.·rnu,- n·:-.idmtl n1011ud11od,:-. 

"ll<'h ns ;\II, Olymp11s, :\It . .-\ ngt·lts, l\l t. Eh•anor. lit. l'm1;.hme1·. 

Tlw Hrotlll'rs anrl ;\It. ('lu1reh. Tlll'sl' 1111n111tA.ill'- 1Lttai11 dt•,·a

tinn,; ttp tn 8,~;30 fri,t. Yoll1nnie pl'ltks II r1• nhi-ent from tlw rnnge. 
The nrni11 divrilt• of tlil' rnng<· trcnd!>i- from Hood C,mal in the area 
bd1n•p11 Dm·kilhush and Skokomish rin•rs nnrtlnn~;;terly to {'rqw 
Flntkry. The nmi11 strc1u11 rnlkyi; hl'ar ll\rn_v from Uw ftxis 
nf H11• rmigP to l'lw nnrtlwnst mul ,muthwi•RI. Tlw sich», nf Iii,· 

vnlh-ys an· lmld 111111 r11ggt!d nnd m•ar tlwi1· lll'nd., nr<• .,mull nl
pi111• gla('i1•rs and -z1111w fic-lds. HordP1•i11g- tlw Oly111pi,· .\Jmm

taiu,. 011 tlw nnrth 111111 \n•st is H luw <"Wl>-t1tl plnin 1lH'l'1Lging (j()O 

r*'l't in i-l1·ndio11 nm! ih·eply (•on·n•d with 1h•po,..it .. of ~ln('itd 1lrirt. 
1·ivPl' j(l'lt\'t•l,; and sitmL Tlds low plnin is nlsu di,,sl·1•h-d h_\· tlw 

stri•ums flmi in~ llCl"ll:-.S it. Tlw pa;.h•rn ~torw or tlw mmmtni11:
dt•M'!'ll!l uhruptly to lloml C'1rnal whih· the soutlH·.m sidt· µ;r,uhml
ly uwrg1·:-: into the low lying hill,. of :-ontlnn·-.h·rn \\'m1hinj(ton. 

ThP ( 'rnt, t Hnnj.('t':- nf sout I 1wcsl 1• rn V\!' 1i:-hi11gto11 H1.· lid W!'l'll 

( 'olumhin Hin•r on the suuth and tin, Clidmlis Ytllh•y on th,· 
north. Tlu.·_v 1·xh•ml frum tlw Pugd ~mmd Hnsin-lmn·r Cow
litz \'nll("_\" d,,.pn•!<,.;iou w1•~tvrl,\.- to tlu.• Oel•nn. Thc•y nrl' com~ 

pn,wd nf low-lying lll'nvily timln:rt•rl hill,; nttu.inin~ tl uutximum 
dM·al irn1 of H,000 fr1·L Tiu• iln·ragl· dt1vntion ifl tlpproxi11111h•
ly !'WO frc•L Th(• arP1l inrnln:d j,., 11ho11I ;"i,;"iOO sq111ut' 111ill',-, 
Tin· wi·sh•rn pnrt of this 11rn1 is 1m1rked h_r lwo i1-r1•g11lnr shnp1.•1l 

1·ml11t_\·mt·n~s 11n1111·ly, Gray.~ lfitrlmr mul \Vill11pa Hnrbor. Om: 
prornim•11t rn11g1• uf hills v.·it h SP\"l'l•nl Intern! ,;purs cxh·n1l, 
iHTo,-s tlti-. arNt di11gomdly fmm 1wrtl1w1•sh•m Cowlit:,. C'ounty, 

thrnugli ,;1mlh·,n•slern L"wis ( 'mml_v, nml h·rmi11ah•s at Willupn 
H.1lt·l1t)I'. ., 11~iti(111d .J,11tg .. in:qHtrbmt OtU~ t1•,in1!.11 rr,►HI ·Cl1(!tll!illi:~ .• 

uorU11~·(iih!1·ly to ,(;1•1t:y11 flnrhc,11,,. w.ith l"t•l'!l~t,l ·1!!1l~tit,~i 
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Thi' 1'atiar.lJ Formatiou.~ of Wotan IJ"a.,hi11J!tu11 Ti' 

In I h1· 1111d lwa,.h•rn pod inn of thi, JH"fl\"IH(·t. 111 Tltu r,;.t1111 

and ,;0111 IH•nsh•rn Gray, I hi rhor (·•1t111tit• .... 1 lwn: i, " dom1: ,-Jmp1:d 
_:.\TOIi p uf !till,, r·o111 p,i,. .. d al mo,! e1it i n•I.'· of a wfr,,,j Ii(· laxas, 

k110\\ 11 m, 1111• Blnek Uilk Tian 111lai11 all t.·li·ml ion of 2.ono f1·1•t 

a11d ~truclura!ly (•1m .. tih1fr a "flHI' tr,·1uli11g .,oullwa.sh•rly f1·11111 

lh1• Olyntpic :\(mmlaiu,. F1·111n llw slandpo11d nf 01·i~i11 it 1•1111-

nr·d" with th1· ,-pur of tin· t'asca1h-~ h!'!n!'1·11 '.\isqually nnd Co11 

litz rirer,. 

Tiu: l'ugt•I ~ouwl Un.,i11 )jp, IH'h:l'l'll tlw Oly11q1i1• a11rl ( 'a,

('itdl.' mmmtain-.. It i, li1uil1·il rn1 ll11• 11orl Ii liy Hu• ~no ,Juan 

.\n·hipPl1ig-o 1111,I on tla· ,outh h~· 1111• low di\"id1· lll'h\"l't'll ('lll'hali-. 

Hin·r awl 1'11g1•t !-imm,L Tlw laq:.{Pr pud nf lhi,- l1asi11 is a11 

11111lul11ting g·l'av1·I ,urfat·Pil 1•lni11. havi11g a11 an•rag1· l'lt·n1ti1111 
nr 11pproxi11111t,·ly ;'illll fn·t. Thi,., ph1i11 ;., rli,M·!'lt-d lty dl'l'Jl and 

plldially ,11lmwrgnl ndl1•y, t"tn11g11tul in a 1101'th lllld ,outli di-
n•diu11. Tl1t, t•asli·rn ,id,· uf !ht• ha,iu ri-,,, ,grndually aud 

1111'1',L('l'" into 1111' 1n•sh•r11 frn1tlti!I,., of tin• ( '1l,t·adt•,. 11 ltih: tla· \\'l•,t-
1·1·11 bn1·d1·r h•nui1111h·, ahrnptly a),('aiusl I lw C )ly111pi1· :\Io1111t 11i11,-. 

The ,m11tl11•1·11 ('011ti111rnti,1t1 of thi, prnvinn i, to l,1· f'o1111d 111 th 
l11111•r l 'owlil:.: \'11II,·_,·. 

I 1111111-iiiatdy 1111d h of Hit' P11gd So1111d lla,i11 !111•1·e i, 11 

group of i:-.la111I, 1d11,•h 1·m1,til11h•, part of HII 1·xfr11sivdy ,_.,•mlPd, 

gl,u·iah•rl 1uul pa rt ially ,11!11111•rg1·cl 111rnmhli11 rang" t·ou111·1·ti11g 
II '>Plll' of Ila· C'a,1•a1h·, II it h r:rneoll\ l'I' bland. Tli1,,,. i,la11d, 
are k11mn1 !l" Ila· S1111 ,111:lll :\n·hipdago. Thi,, group, 1·01i..i,-l

mg of' s1•n·ral l11rg1.• and n11u1y ~111all islu11d ... i, 11h1111t .'HI 111ili•, 
in l(•rtgth 1rn1i ~.'; 111ik, i11 ll'idl It. Tit,, isltu,ds an• --i·pH rnh·d 

liy winding 11111ri111· cl11111111'!, of nu·yi11g 1h•ptl1. Th,· lnrµ;i·,t j,.. 

lanil~ uf tli1• µ;roup nn· S1111 ,h11111. Orra~ awl Lnp1:1.. .:\IL l '1111-

,tit11tion witlt llll 1•h,rntin11 11f !'l.-tOO fod j.; lhl' ltiglt1·sl JlPllk 
within tlu• gmup. 

Tiu.• !'11li1·1• drai11aµ;l' nf \\',ishi11g11111 i .. 11lti11111h•ly i11t.o llll' 

Paeifie Oeta11. Tin· t·mt,I a I 11111 rg-iu i;. drniu(•d di1·t•etly lo I Ill· 
nc·l.'aH hut otllt'r portinll>i of tl11.· --~ah• nn· draim:rl fir,!- lo ,w\·1·rnl 

I r1111k l'hannel" 1rnd tl11·1111gli tl1es1• lo thl' llt'i'HIJ. Th1·1•p la1•gp 

drni111tgl' lll'('H" IIJ'f.' n·c·og-11izl'cl \\ itl1i11 1111' -.tah· 11'1·st or till' ,11111-
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'/'lie '/'aliar11 F11rmotio11.11 of 11'1·.11frm ll'n1hi11gtm1 ."H) 

mit of till' ( 'a,wnclt_. :\lountaiut<: Pu1,1;d Sound, ( 'oh1111hiH l{in-r 

and th1• P,u•iii<· Oc1•1111. Th1: liu·w·"t of the,;l'. is Hw P11;.td Smmd 
11re11, whid1 inrltult•t< Mood { 'anal, .\dmirnlly Inl..t, Hum Rfrnit. 

Hm,11 ri11 :--t rnit llllll tl11· h1 l'J(l'l' pnrt of tin· :-.t r11 i I of ,J 111111 1h· 
Fm·n. Tlw~l' l'lllbn.J1m·nts l'l'cPin• tlw entire ilraintl.!,t'' frnm Hw 

Wl•><t1:r11 ,.!opt· of the l'1lSl'1tdr• .\(01111tains. north of t'owlitz Hi\'1•r 

inrludi11g- thut nf the· Skngit, Stifla~umuish, Sky ko111i,d1, S1111-

t1unlmit•, { 'tdar, Green, \,1hih· ,rnd ~is1lw1lly 1·in•r,;, tog1•tlw1· 

with 111111wrous sumlh•r 0111•,._ It al,;o l'l.'l'eiws. tlw drni11agi· front 

Uw l'll!i.l ,rnd north ,-l11p1·s nf th1· Oly111pi(' PPni11:,\ula. Thi• 1uol't• 

i tupnrhrn t ... t 1"l·:1111s in,·oln·d ,u·1· t lw Sknkumi ~h. If 1rnmluu11n, 

D11t·k1lht1,d1, Dm!1.~wallip,., ljuil1·1•m·. Duuµ:l'lll'"" anrl Eh\ 1111 l'iVl'n,. 

:\parly ,di of 1·1t,;h•ru \Va,hingtou a,. Wt•II 11-; the "ll'l"<h·rn 

,Jop1• of Hu~ Cit,;emh· :\lountlliu, south of ( ·owlitz Hin•r i., IL pnrl 

of tlw C'nh1111hi11 llin•r drni1111gt·. Tht! mor1• impurbu1l :,,lrNllH" 

within this arr-11 clr:iir;i1:g: tlw 'H"•h·,·n ,h•p.· <•~ lh1• t'HM'.>llh• 

:\Jmml llin, inclwk t In.· ( 'mrlitl, T1111tl1·, Knl1wm. n111I J.p~·i, 
1·1ypr,;, In iuldil iun tl 11·n· a••p -..1:n·,·al .,11 1H I! ,.t;·n:111:, i11 Wl'Sch-n1 

t ·owlit'I: 10111 W1d1kiak111u {'lll!lllil•s wl1i,·li drni11 ,lirl'l·tly i11t11 th,· 
lnw,·r ( 'ol11111hin llivPr. 

Th,· 1ti•.,fri-r1 bonln of thP ,tnh· from C'ap1· FhLHl'l'y ,mullt

ward lo tlw 1111111th (lf ('•>l11111hi11 ltin•r i,.: drni1wcl through 11111111'1'
!llb small str1·1t111s di1'1•dly to !111.• ott:nu. Tin· 11ior,- irnpnrlmil· nl 

th1•s1· -.;trP1UH:s ull tlw Oly111pi1• P1.·11i11 ... 1d11 an• I he: Soh:d,wk. H•ll•. 
(Jm:d;.., an,I (j11t•11i11H l'iwrs. To tlw South, Grny,. fhtrlmr re
n•in'., tl11.~ dr1ti1111gt• frrnu ( 'lwlmlis H i\'i•r H111I 11II it, 11111111'ro11, 

t ril111 h1rir-... irU' lmling lioljlll\ im, \ \'i11J1kah, \\'yn11o<·lw1·. Sa ts.up. 
Skook1111wl11u·k 11111I '.'inrnnk11111 ri\'L't·s. \Yilli,pa lf:lrh111· and 

Shonlwah·r Ray l'l'('t•in· the tlrainag1- f1·n111 t IH" Im,· ('Oll"'tid hills 
of s1111th1n•~tt-rn \\'n,.!Jiugton. Tia· lllOl'l' i111purta11t nr Hw,.,(• 
,trl•11111s ar,.• :'\ort Ii. :\' n~el 111111 HPiu- ri,·t•r,-. 

Tlw rninfall in th,, w1·1<h-rn purl io11 of tlw ,tnh- j,. PXt'l'l'ding

ly 111:11,-y 1l11d tlw a11101111I of watl'I' c11rril'd to tit,· O!'l'llll corr1_.,_ 

p111uli11KIJ gr,~nt. .\l,rny of tlic~•· str1.•11111s haw their ,-oun·<:,. i11 
tlw liigli mounbtinott" 11 rta,-. wlwr1• 1 lwy nn· frd hy ,;11111 II glnril'r" 
1,r lnk1•s whid, rnnt·k Hu.• ,;ih•-' of past glllC'it•r-.. Thl' uppl'I' por-

1D71.1 .. , 

DNR-00005047 



Vii>wP1I Prom Showi11g Low Gbu:!al Plair 
Coustam:e 111 Backgroun 

DNR-00005048 



The Tcrtiflr,11 Fon1111tioux 11f ll'c.tfrnt ll"athi1tgfu11 m 

I 1011,; of ~ lwi r t·nm•sp, nn· d1nrndp1•i1.t•d Ii_, IIIIHll'l'llll• ,111HII l11l

•·nd !-.tl't•a111, 1mm,v 11f whid1 1·n,,ea<lt' dmn1 sh,1q1 ,lopl·• 111 Hw 

main strParn,. 111 tl11·i1· 111idrlll' ,-tn·tdw,. Hwv ha\1' t'l•1h11·l'1I tli1·ir 
rnllt·y-. tr, 11 g-rnd1· 11.·il h 11 .. 11 ddim·,1 H1111dpl11i11, i11 whi1•l1 tl11· 

d1111111ds "l!irt tl1Pir po!-.ilion from y1•11r to _n-nr. Ill mauv 111-

_sl,1111·1·s tlwir low1•r 1·ou 1·,e,. hl'l'llllll' ,duggish and llll'at1il1•t\ rt•· 

,11 It ing- in I I w d1,, d11p111!'11 t 111' al l11\" i11 I p la i11,i 1w(I d,•l ta,-. 
\'11111•:1·1111, ,11mll litkP, 1•-.:i,-t i11 , ari1111s pad.-. nf wt•.,h'.l'H 

\\' a,ltinglim. Till• 111ajurit _\" 111' tln.·s1• ow1• I lwi r origin to ,.mu,_• 

phn,1· of gl.u·inli11n. l11 th1• P11g1·I Sound Ba,i11 nnd 1do11g Hu.· 

norllt •·oa,.I of ti,,. Oly111pir 1'1·11111,ulll tin• 111nj111·il)· nf H11· lakp,
Hl'I' u.ss111'iu.li.·1I with 11111rai11,•,; fo1·11wd during th,· 1n·1·11p11ti1111 of 
tlw 1•1·giu11 hy ll''"· .\111011g: tfll' 1m1r" important of Hws1• rtt'I' 

lil k1·~ \\' a,-.hi IIJ.(h111. Sm1111111111111 ish, \\' Im I r,1111 auil ( 'rl',.('1•11 I to-

g·d l1l'I' wit Ii 1111111t•l'1111, "1111dl.·1· lnk.-s i11cl11dini.t tho,,· on 1111· 

gr1L\"l•I pn1iri1•:-. suul Ii nf Tacoma. 

In tl1l' higli1>1' 111ou11h1i11011s an•as al llw lw,u!,. of t!H· ,111,dl 

h·iln1hu-iP, tlwn· llrt· 1•011111111111_,. ~11111Il rod, rimnu:d l11k1-,. 1>.·hi<·h 

01·r·11p_v eirqm•s or H1l' 1111,..in,- of µ;laeial a111phitl11•atr,·s. They 
11s11ally Ii,· in .~linrl !11111µ:ing ndh•y,., n111I tlw ,t l"P1rn1, is,11i11g 

l'r11111 tlll'lll t·a,w1ulP lo tin.· 111ai11 .-.tn·1un, hd1rn. 

011 tlw 11·p,h•rn ~i1h• of t l11.· Ul_n11 pi,· 1'1-11 iw,11 la H ll'l'I' a 1·1• two 

lllt'di11111 ,-i;,.1•d lakt•,, 11n111Ply: lJ11e11i11lt 111111 Oz..th-. l,1lkl' (J11t•11-

i11 n j, about tin• 111i )t,-,; lrn1 g'. am I t Ii l'l·•· 11ii It• .. W i, h· 11nil lil', in f-1 h' 

\',dky of <J1w11i11II l·frn•r. .-\hm·,, tlw lnkl' tlw 1·in•1· ,i.-.~1•p11d,

rnpidly from I h,· !wart ,,( tl11.· Ol_vmpi1·,, whil1• bduvr it 1w:a.nill'r;.. 

wiH1 a fall of nlmul :SOO ft•1·t tlm111gh it di,111111·1· nf thirty-th,· 
mih:,; lo 1111' rn·ea11. T!w lakt• app••11r-. h1 l111u• lw,·11 fo1'11wd by a 

lo(•al da111111i11µ: of !111• rin•r. 

l.1lkl- Ou•tfr, ,it111lh·d in ,1 l',.t .. 1·11 ( 'l,dla111 ! 'n1111t,v 1u1 tin· ,n .. ,t. 

,·ru s:dt of tht'. Olyrnpil' P,•nin:<uln, i~ ap1 ► rn:>.i11111 h·ly 1·ig!tt rnil,·s 

ln11g itrnl th1·1•" mih•s wi1l!'. It luu, nn dP,·1ttim1 of ;'SO f,,l'l alm\'1• 

,-.·n lt•wl and is drni111•d dii-t:dly tu tlte 0(·1•a11 tht·m1g-h Oll.1•ltt· 

ltin•r. It j,; ,;ihrnh·d rn1 tlu.• grnn-1 l'O\'l'l't•cl plili11 lmnlPring tl1t 
l~'.\l!ih•rn Mid~! 111' flH!· Olyu,pit(: .l\r1:n111tai11,i,, 111111 IIWU~ it.~ ·1,ri.gin, Ill 
1i111•t 1tl I1.:,1l,~•t. l'n-g.btt1•i1d 1t1•tim1, 
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l'IL\PTl•:H II. 

PRE~Tl•:HTL\RY FOIUl,\T[( 

the ,mrfnn· i11 

tn thi

~idN·t-il uniln· tht> 

PXtent, nnd ;sfrud11ral 1·elatiom; 

taim:11. I11s11111ud1 tli(1se olclt•1· meh form tin· luu,i~ment upon 

which yo1111gc1· fornmtion,; l'l",t itml to il ec•rhdn 

inti1tP11t·i•il t!i(•i r rnmhi of it ,;ppms ht•:-t to out linl' 

S ! ) I> I! t 11 l '1' ~:s. 

HIOl'l' 1 ·s,,i·11 tin I r Im t'nt·h- ri,. ri ('s, 
n1ku11i1· 111alPri11 

m·e111· in t Im 
,I uun 'l'ht·se 1·u11g1• m,Pr sP\'Pra I 

hot for 

I I t• n• :u1 1•x btnsi,·1· :serit•s 

w hi di U I'(' i,l()lll(' ti lllt'S 

11011 F<Hl!L\TIO~ lm,i lll'<'ll 

north :<ide of th1• S!ln ,.Juan 
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,.,11~ibll'•1I 11~111- th,ti Ch11:u1 1•(11,tk fi,.rnufl:hm, ln H1i~ pi~rtlli\l .. ,1hu: l'egi.1.ni 
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tH /llilll'flll ., o. l,:i, n a1thmgto11 Ctn1l11gf<•11l ,\mTt'f/ 

llll·ta111urphis111 nnil i11tPrl11•clil1•1I with tln.•.~1• a rt: i-.rhists, slates, 
e1·ys~1111it11· liun•,.tnm•.s nnd ela:rt.s togdhl'I· with inkre,d,~ktl 
111d n111orphoM·d lit vu flow:,, 

Tlw qua l"tii h•,- 11s 1t rn I,· form 1111 i I..; 11f em1sidi•mh IP t hi1·k
m•s,., TIil'_\" rnl'y in rnlo1· r1u1ging from a pun· white to ,l 1lnrk 
grny. (kl'nsionally tlll'_r l'Xliihit wdl defined hamliun hut 111on· 

e,111111111111~· 1ll'l' rnnssin·. Iu thl' nrnr viei11it_r of lu.rgl' mn,.,-t•s of 

gr1111it1• or diorik thl·y slimr tltl~ 1.•ffrds of intrusin udion a111I 

urt sometimc!i twisted aml gmlrk•d iu ;.tteh ,1 w1t,r thnt the 
strudnrt' i.-; dilfiC'ult to deh•rn1im•. Iu smm· lot'1ditic•.-t tlw_r ltavt· 

lil'l'.ll ('.Xh-nsin.J.r f rndm·t•<I 11ml the inh•r~c•ding rrnrks or opt1n
i11gs ,m.• fill1•rl 1ritli ,11mrh iu tht• n11t11n· of snmll gn~li wins. 

Ht·rililM' of llw µ;1·1•nt disturlmuc·t•;,. \I hid, H1l'1<l' rol'b haw 
1111d1•1·grn11·, ii ii- diffi(•tilt In l•,,tinmtl' tln•ir IH'iginitl lhit•km•s,;. In 
th,· 1ll'l'll l'tl.,t uf ln1h•x II tldnih•d ,•xumi11ntim1 wus mndt• of tlw"'l' 
r111:b mul Ii mi11i11111111 thiekllL~Mi of 11t ln1st I 0,000 ft.d wn» t·~

tnhfo,hu!. Thrt•l' fourth,-. of thi,; ammmt ii, ,·m111ms1:d nf q1111rb:iti

antl tlw n·umimh•r is 1111uh· up of ,-Jatt·!I ,mil ;,ehi•d,-.. 
I II King- ( 'ouuty 1·xt·Pllt·t1t ,•x pu,m1•, of th1'. ~{lml'b:ih-s 1rnd 

,d1i,t,- wuy IH· >11•1•11 in tlw rnlk•y,- of tlw .Sorth, ~outlt 11111{ :\litldk 
fork,. of ~11oq111d111it: Hin·r. Th1•s1: nwks lmv.• be1•11 t•sh-11,.;iwly 
i11 nuh•d by gra11odiorih· nwgmu, n111I th[• mdnnu.rrphie rn('ks 111•

c·m· largt•ly in tht• forn1 of n•,-.irlunk In numy pl11t'es Hu· 111·igi11nl 
..:Judy plmst·,- lrn\'l' h,•,•11 eo11,·1•rb•1i into mien ;;d1ists. Hoth tlw 
1111111·11.ill•, and sehi><h PXh·rnl 11ortlie1bfrrly into tlw Sk_vko111i-..l1 
(r)111ulra11gli· m11I 111a_v possibly !'Cnllll'd with the !-.Olltlu-m PX h·n· 

,ion nf thl· c:mm Pt•ak fo1·1111diun. 
In 11e,.,frl'II Snohomish ( 'mrnty 111ic1t ,.r-Jii,.,t,.; arul quarlzih-,. l'X· 

h·ml from I hi' ( 'n,,('1ult· :\lo1111tnins and ~ufhkul_v di,mppPar lu·

m•nth tlu• nllmimn nf Sknl{it Hi,,1~r tint,.,. l(ultu,, :\[mud11i11, 1l:i: 

~-d! as tlw small riwk hill,., projL•(•tiug 11p through th,'. ull11\'i11111. 
is eU111Jm;.t•cl nf tli1•.st• mrk typl's. \Vesli•rly they lwrm1w mor,· 

pro111i11l'11t ag-1d11 nml M11stit11h· tin'. hulk of Fitlulp;o Islnml us 1n'll 
as tlu.· 11111,ior portion or tlw i'-nn ,hum hlaml grnup. Tln:y con• 
timw 011 Wl',.h·rly fr,mi tlw Snn ,funn l,lnmls into thP nintr,il 
1·nn· of r a llC'Oll\'l'I' f ,lmul. 
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quadzih•,- and ,lat.-, 1wl.'11r 111 llw c,·ntral pnrl 111' tit,· t H_nn

)'I<' :\lritml-ai11,-;. Onll'rop,- of tl1,"''' nwk, 11my h1· s1•,·n along Iii,· 

1·n11.v1111 nf Elwllll Hil·,·r :l, wdl ll,. along tlw 11111i11 t'rl',I of th,· 
rnnµ;I' h·adinl-{ 11p tu :\lo1111 I Oly111p11,. Similu r 1·x1m-.11n•., m·1·11r 

11t tl1t.: lin1dwatt•1·s ur I h1· (Jun•h. IJIIPlli11H Hild lfoh rin•l's, Tl11•.-1• 

forimiti1111, 11111y hP th,· 11111irah:11t of tlHHt· oecuni11µ; i11 tlu .. 11or

!lu·rn ( '1i,;t•1ult·~ 01· po.,,ib!y youngt•r tlllln tltL''-1', F11h1n• rldnili•d 

,turliP, will I,., n·quirt.•il lo lidr.:n11i11,· Hw,I' point,. 

1:-.;n1~x r:nA:-.:ODIOHITE. 

.\ltt-:.\1. l•lt<'l'l:lll1Tl1•,\', 

Tl11· (111h·x g-rn1111di111·ih· outcrop, typil'1dl~· m·,u· !he tow11 of 
I11d1·x in ::-.11olin111ish ('111111ly nhrnrl ll1irty-,.i'I: 111ih-,. Pn,t nf En·r

l'lt ( Plate X ). It, 1·1111tiu11alin11 may Iii· lr11<·1·d 1111rtliw1•,h•rly 
1rlll'n' ii j-. 1·:-.pu,,•d al i11h•rnd, a, f,u· 11s (irn11ih· Fall-.. .\I tlw 
lidfri- pla{'t' ii 0111/'rnp,- i11 lltl' hill,. ju-I ,,a.,I of llil' hnrn as 11PII 

n,- to llw 11odh i11 1 lw t·anyo11 of Still11µ;t1m11i,-li Hin·r. II Im, 

h,-,,11 111tr11dr·d i11t11 :111 111!!,·r ,,·rt,•, .,f nwhuunrpliie r•>cb wlii1•l1 i11 

l lw \'tP111il, of Iwl,·x hHn· lw,·11 r,•f1•rr,-d tn a, llw (~111111 P,·,1k 
fnrrn1dion. In 1111' \'1,•i11il \" of (~ra11il,· Fall, ii i, ab11 in! ru,in· 

in to quurtzi tl'~ 1111il ,la! t·~ 1\ liich nn• pn·,t11t11tlily of I lw ,,n111t· Hgc 

,l's th,, (;111111 1'1·11k fnr111alio11. II i- quih• prn!mltlt- !lud lh,· io-
1 n1-.io11 1d' t lu·-,• niagrnits lw, 111 pad prod11n•rl 1111'1:1111111·pl1i-.111. 

( h·,·r a lnrgi· part 11/' Hw i11!,,n,·11iog c,111111 ry lt,.,·n1·,·11 (11dex ,u1il 

G r-anitt. Fall, 1•ni-in11 ha-- 11111 ,,,. yd ,·011q1kt..!y r•·11111n•d lit,• 11rt•i·-

lyi11g- qw1rLr.ik, ,n a,. 1111·\p11.,1· Hw g1·,u1od111ril,·. Tn tht ,n11H1 
"1111 ,0111 l,n-,:-t 11f lnd"'.s. 1 lw J..('l'a 1111di11ri i ,.,., an· 1111P1111f11r11ud,l_v 

1>\'i·rl11i11 I\ itl1 H -,·ri,·, 11f n,lr,rni,· la1 a, .. r 'l\·1·! i,u·_, Hg'I'. 

TIii' µ;ra11rnli111·ili•.s 1u·1· r,,,.j._t nut lo 1·ro-.i1111 and for111 high 
r11gg, d 11ttm11ta in rid~,-~ wit I, gr1•al lah1, ,.J.,p1·, fri11gi11g tlll'i I' 

,.j,1,,,, Tfwy li11 n· lw1•11 \·iµ;orm, .. ly "'1't1HJ'l•d hy glacinl 11d irn1. 

( 'i1q111•, and !,{lllci11I lak1•, !mu• h•1<11 prrnltw!'d a, 11 r,•,11lt i11 Hw 
higlwr ,-11·\·a t.·d purl ion, nf t 111· gnrnrnliorih• nrili-rnp,. 1 n t lw 

---:~ 
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riri11it_r of Granih• Falls tl1e expoi;lm·s do not m·eur rer_v 11uH·h 
Ph•rah-d nlmn• Sl'll k\'d. ln the Sn11 ,hum hlnml,, ,.,1111tll isolntt•d 

patdws of grn11odiorik 1111t_Y hi.· !'.(.·en infrusivi> i11h1 tlw 0!1.ler 

111l'i1L11m1·phi(·s. Tlit-~l' 1mt.v possibly be <·onh,111porn1wottl'.I with 

the lnd1•x granodioritc-;;. 

n:THt 1t,ll.\l'l.ll!' I tl•::-11·1111'Tl1).',, 

Tlw grnnodiol'ile ,arit•s mud1 in gmt•ral nppcamnre in ilir

frrcnt parts of the country and is loenll_y referred to hJ tlw 
minl'rs as grnuik The 111ost typit·11.l ph1tse of this rnrk is well 
tipo:-;l'd in thl' So1krherg ,1uarry. H,hou~ one mill' west of lndl'x 

in Snohomish Co1mty on the Grt'llt S'ortlwrn R1tihrny. The cu
ti rt• Ill/LS$ j,. lll'n! ;i(~l!ll lo Ill' u11ifor111 in dmnteh•t' in l'ontrn,;t lo 

the mottler! 1tpp1·unrnt•e whidi it pnsses:-n:s i11 1111111}' othn pu.rts 
of tlw di"'trid. ~pN·i1111.•n,-. eolk•ded from difforrnt p1Lrh1 of th, 
quarr_, :-how 1t 1111ifor111ity in kxtm·e, mincrtll c·ompo:(ition nml 

cnlm·. :\fogmwopi('ally t In• mrk is lmlnerystullirw, nwdium 
gmim,rl, dt'lli<P, of !l light gmy 1·11!01' mul bn•tt.ks in hu•gt hlorks 
with a slight ternfl'lwy to a emwlmidnl frm•turt•. "'hen <'R r<'

f'tt ll_v l'Xnmirwd Iii(• luuul s1n•<·imPll'I nn· 11t'l'll to hl· ('Umpo,;(•d of 
I i;{ht c•olol'l'1l frl1h-, pa rs, hornhh•111le, irnd v1tryi11g am1111nb, of 
hiotih• nnil rpmrti. OC'ea,-ionally s111t1.ll t·ry-.t11.li,; of npntite may 
he Sl'l'II, .\ llllll'l' dd.nilPd stud_v or tlw ((•hl .. pru· l'l'_\"!.btl,.; proves 

tlwm tu hti plngiodasl' "·ith m1l_v ll v,•ry smnll amount of 11rthu
d1l>1P. \\'hl.'11 1~s:nmirH•d 111i1·ro.'it·npirnlly thl•s1.· 111wc•in1,•11,; ,u·e found 
to lw t·o111pos1•d of almut -1,()f ~. pl1tg:iod,u.c, l 0 1/4 orthm•Ji1,,t', HO',!, 
hornbl1:11d(• urnl hiotihi 11ml !l0(,~ of qu,u·I .i:, togl•tht.•r "·ith 1w

msio1rnl l'ryslttb of apalih- nml I itnttik. 

'l'hti t.•xnct. time during whid1 tlw lmk\: grnnodinrih, ,nu, in
ji:ekd into th1: l'Hrth's em-;t t·mmot lw nb~olutdy d1:h-rmirwd, 
If th1: 111t'la111orphic ;;t;ries into whieh it is intrwh•d j,, of Car
honift·rnus or Triussir nge, wliid1 upJWlll'" 1110,t prolmhk, it 
N·rtainly 11111,.t h,u·t· lw1:n i11hm[p1l nt ~01111· Hnu.· Inter than Hw 
Triu,;sir.-. It ii. 11n·rlai11 1m<·onfnn11ahly hy Ted iar_v rnleanic•s, 
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n·stin~ upon Hw Hoh, or possibly faulh·d down iutn it. Soutl1-
1,nLl'II from Rllft RfrN for n distu.n<·e of tl11'l'l' mill-~ tlw Hoh for-

1111d.io11 i,; 1•xposl'd ,dong tlw heac·'1 and tlwn tu tin, smith j;i 1lgai11 

c!!Yl'l'!!d with tlw :\linet•m• formations. At it point nhm1t m1t· anti 

one-half mill's north of ('ape Eli,mlwth, in thl• 1·liff along thl' 

m'l'1t11, uukrops of tJu_, Hoh formation ltrl' t-xposed for 1t distntH''-' 

of about om· thou:-mncl fret. Appan•ntl_v lwre they lum• htfll 

hPou,R"ht t.o th(\ :-:11rfa<111 h.,· faultinR", This fault hni. c,mi.Pd tlw 
Hoh sh'uh1 to 1tppPllr in tlw south h1tnk of (Jmmiult Hin·r nhont 
four miles tlborc it" moutl1 in Sl'dion (1, Township ~1 Xurth~ 
Hn11gc 1~ West. South of \_)11l'ni11lt HiYcr no oukrop!:> arr 

known whieh may lit• 1Mfoifrly 1Lssig1ml to the Hoh forrnation 
with a pnssihl!.! Pn·cption of srnnl' snnd,dm1l•,; oufrropping at tlw 
wakr',.. l'rl~l· 1wnr the 111011th of ( 'opalis Rin•1·. Ir they an• 
itgtlin found to n:appt•nr soutl1Yrar1l it nm,;t he nt smut- point in 

1111· rnar-t l'IUlg'l'S or Orq.(llll. 

Tlw an•nl PXt1•11t of tl11: Hoh fornmtion Ntstt•t·I)· into tlw 
Olympi1· :\(01111t11i11;; !mi; not hl•c•n cldinitl'i_r dl•h•rminnt Ex
m11imttio11s lian· hel'II nm,ll· of lilt' roek PXposm·1•s ,dong the 
<Jttl'l!b,, Jlnh, and Snl1•cl11rk rh·i•r;; for 1l 1lil"tanei: of on·r twenty 

mi l.:s from I Ii l' oeP1m and t I w 011 I y fu rm at iun 1·rH·ot111 h• l'l'd was 

the Holi. From the elo~1• rc,-1·mhla11i'<' nf 1·Prh1in ,tJ·1tb1 oul

<·roppiug nlon~ tl1l• eo11r;.1• of l•:lwhn Hi\'t•r and tl1<· l1en<hrnfrr,.. 

of t 111• {J111•pts und (Jm·niult rivrr,. in tlw \'iei11ity or lit. Oly111pu,-. 
it is pos~ihk that tlw Hoh fonuntion rxh·mls into tla• lwart of 

tlw Olympit· range. 

Tiu, nmi,t imporhmt tnpogrnphic.• 1'1:al 111·t• nf llw 1n•ster11 

sidt· of Hw Ol:nnpi<' w~ni11.~tthl j,; ltll uplifh•d c·oastal phlill rnng
iug from Hi to ~0 miks i11 width and trPtuliug from Gray,i Har~ 
lmr nort hwesh-rly to thl' Cn pt• F hl tt('.f_\' 1m is. Thi;; plai II r1rngc·s 
in dc•\"ltfom from ~rm lo mm ft•l't nhovt• >,{'ll 11-veL Em,t.l't'IJ it 
grnduall_v i-i,;<~s aml mc•l"g't'" into I ht• O)_rmpil' :\fountains. To 
tlw ,;outh it hernmcs n purt of llw plilill hm·,h·ri11g Grnys H«r

hor. Hs ,mri'an· i;; t11ululati11g i11 elu,rnch•r and 1u·ros,.. it tr11mi 
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sL•,·crnl rfrcr rnlle_vs :;uch 11s the Qumiult, QUl'l•ts, Hoh nml 
(.~11ill1Lyt1h•. Tht• luiil roek nt prc-Pk•isfoccnc ;.;11rfat•t: of thiK 
area c·onsisting almost entirdy of till' Hoh fommtion lms btif:n 

lllll'\'l'lll_r n•nc•cr1:d on•r with s,rncls, dayt1 1111d gmvd:-1 of tluvit1.tilt: 
origin, all of whirh nre rcllting 1q1proxi1t1nkly liorizonhd. 

Over 1.t lnrgt• p,trt ol' thi~ ('t)llsbil 11l11in the Plt·istorl'llt' 
gnt\'L•ls ,rnd sund~ mnstitult• tl1t• sudnrt~ oufrro1111. It i:- onl.r 

wlwre tlw rin-rs lum· r1trved their l'luunwls through this m,
ering u.ml ,lown into the uml(•rl,ving hl•droek, thitt the i-llrntii of 

the Hoh formation nre exposed. Sometimes thei;e exposun.:s 
eon .... i~t of 011kropK expm,t~d only a fow feet ahove Hie water's 
l'dgl'. In othl'r rm'-l'." thc.•y sbrnd ns high, hold hlufl'i, aml in I\ 

numl1L•r uf in,;htllt'l'i\ form l'oc~ky gurgl'" throt1S(h whieh thl! 

stn•n111.s flow. ,vJwrP\'l'l' Uw IMI rmik l'Xpo,mn•,; outc•rup i1way 

fro111 tlw 11mit1 ,-trcam:.<:oui-s,.-s t.hl'.V nppc;111· to rcJU'l~sent promi

w·ut topographie11l f l'llturn1 i11 tin• 1mturt• of momulnorh as re

lated to tlw Plei,;tm·c'.llt' gi-1l\'l•l.i • 

.\ lo11g t hi' OCl'.tUI short• linP t•i-a•t•llc'.11 t c;x pmm rci1 of the various 
,;trntn 1'.0111posi11g tl1,i Hoh formation m1ty lw Sl'l;n almo!>t c·on
l i1111ously. 01·c11.,-;io11!llly, lmwen•r, tht::ir uppt·r ~urfol'P pn,,;,;es 

down ht>low Slit! lcwl and the overlying Pk•istm•c·nc• :-mml;; nml 

~mvds form tht· occn11 bluffs. The difl:'" ,dong thl'. OC'l'!UI. whl:l'l' 

t·omposl·cl of 011krops of tht· Hoh fornrn.tion, rnngc from a fc•w 

foc•t to 11n·1· tlm:c• hundrcd t'tet ithon• st•1t k•vd and ;;omt•timt•s 
projt:d out into tlH! o(·c,111 m, hold he1ullirnds ;m •l>l tn Ill' im

passahk• 1:\'t'TI ,Lt tit!.' low1•st foh•s. Thi' charndPr of thl' out.

nops fll'l' ;;m•h that l'X('t•ll(•nt PXJlOSlll'l"~ or tlw Hoh fornmtion 
nm,· tw ohtai1wd nt i11t1crnds ovrr ll htl'l(l" pnrt of the Wt!;;;h•rn 

portion nr tlw Olympi<· pmin!(11l1\. Ohsl'rvatim1s hM·c lu:1.·n rt.·
mnled in tin• tit•ld ~dwre\·1•r imssihk. Th1•;..i.• ohs1:rvdim1s h•lVP 

liP1·11 I iP!I into n conti11uo11" lapl' and 1·omp1u,x tritn•rs1• cxh-111kd 
1dot1g tlw m·1·1rn shnrl.' lim· mui up tlw mol'l' import.ant strNLm:-1. 

From tht<si• uh,;en·afo.ms it h,ltoi heel! posi<iblc to deh•rmim• tlw 

lif111>l1,gi<: ,1:!'.h1u·.iu1t.(!I'. ~-r 't.hi!t ri.1~mt~t:ii111 ltt)il :t/i. i~ ]it:i1•hdn ,1ii<ti!!ll't 
·'1·1·•·• 1·,1,,,;·1.i,,u:1•·,,.,. ·•·1'·'1"·:l··1,"'!'t'I':•",'"· 1•·•l·1\'1·• "J·:1 :•1·t ·'1't'"·' 1•·•·•"·1••··•••'•••: J,,,, ~. '" ,,~,r,, ~''h "''' :t::'11 1,, ,~',' ~',, ,._,,~, :111, ,, 11,,;,,,,, , ,, , ;11 -f~'l!I ', '"'~-l'_,~,~;•1n.:11f'II''"' 
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'l'hc Tcrtiar!J Formations uf ll'cstrru ll'iLtliint[fll/1 71 

I ITlli/l,11(,L 

Tl IP llHlh•ri111,, ("(1111 I 10,;i ng ti It' I lnh fnnuat ion an• alt,11,sl t•II 

t it·t·ly of "(:dim(•utnr_v oriKin alt houg"h lla~st.' i11 pliH•f•s lutn• bl•l:11 

,-;uhjt~dl'ii to slight 11wt:11111>1·pliii,,m. Ir tht: its,-umption la· cor· 

ri:c-t thnt Uu• 11ui1rl1.it"~ anrl ,;Jail's co111pri~it11,( tht• c1•ntrnl pm·· 

Hon or tlu.· Oly111pi,·s also lwlong- to lhli Hnh fo1·1111dion. th1· 

s1•ri1•,; us ll 11,lmh· m11y Ill' regai-ilPd a;.: lm\'iug tllHh•rg-one ditfor

Pld ial 1111•ta11111rpl1is111. Tiu• litliulogil' nppt•11r1t11t·t· of all tlw 

sl l'llht alnng till' Wp:,.frl'll hordn of the J}l'llill•<l!la i., typien I 

11,roughout tin· Pl!Ht·t• nr1•a iuul ~rt•llt!l'nlly e1111 ht• t·a,-.ily di,,tiu

gui,-hl•cl from ,trntn t·m11po,i11g- nny of tht· fomuttion., in w,:,.f-

1'1'11 W nshi11gto11. Tlll'_v <·m1sist d1it•liy of ~,md,-,trnw,, ,:.lmly 
,;irnil,;tom·s •. ~1rndy ,,hnh.·-,, ,-lmk, irnd ennglom1·rnl:1:~. Tlw ,.und
,,tom•s an• t·o111111onl_v 111edi11111 to ('Olli'"(' grai111.•cl with a .;011w-

111,·hnt g-ritty itppe1u·1u1Pl', Tiu·_,. lll'l' 1warly alway" firmly c1111-

,-ulid11h•il and JJOSSl'Ss a grnyish lmrn·11 e11lor. (;l'lll'l'nll_,. ,;111all 

angular fragnwnls of blnl•k ,dafr muy 111.· ,;c1•n in tlu•111. Tl11•,w 
:-.1u1d .. totw ln)'l't'>' ul'I' oft1•11 ~ix or ,1.•\'l'll lrn11dn:d fPd lliil·k a11d 

f'n11ta.i11 o(·t·11simml k11tieul1tr l11_r1:r,- o( eonglornl•t·alt·,. Ofh.•11 

tlw,w 11111.,-,;in• ,;andstmtl' hl,Jb, in II n·ry .-.hort dit'I a11e1• alo11g 
tla•ir strike, 1·11pidl_v g-rarll' on•i- into <'011glo111l•t·ah•,. .\notlwr 

ehar1l1..'tt~l'i:-1ti(• plHllll' or lliis for111a.ti1m is a hl11i,.J1 gray, ,·oar"· 

grilim:d, g1·itt_v suntlstmll' "1,it•h wlwn exami111.·d 1·ard11lly j,_ 

g,:•m~rnlly fm111d h1 eo11tain a r1111si1l(•t·:1hl1· 1tn101t11~ of' 11111scm·ih•, 

s11111d inn•;, in ~uffi<•ien t amount tu gi \·<· t lw ,.,u,dsloru· 11 ,;n1111·whu t 

hanrkd and s1•aly appl•ni-1111<·1.•. It ;,. gvm·rnlly in thi~ t_qw of 

'-ltlld,to1wt"1 tlrat i11di<•atim1,; of pdrolt-11111 .trt' found. This sand

,-totw ~omPtirrn•:- h1•<:n11w!< llltlfl' or lt;;s ;.l11d.v ,rncl i., ofh•n i11h·l'

lw1l1h:1! with ,·l·r~· 11a1-row lumd,. of d11 rk brown ,,Judt•. 1 'plllt 
1~·1.·1d ln•l'illg ,-ud, ouh-rop:- 1U'I' 1·apidly ('1111r .. rtul intn 1111ul lm11 b 
~n t lmt tl11.· 111'ig:innl gt·olog-ie -;I rndun· <·11111ml lw ddt:l'111i11nl. 

T.v pie al exam pies ()r I his lll1l_Y hl' Sl'l'H ln·tWl'l!II j lil· IIIOII j Ii of Hoh 

Hin•r ,rnd Hoh Heu.d a,i ,n,IJ a,- nt uunwrou,., ot la•r plm·,•,; 11ortli
ward 1do11g tht! shorP lim·. 

C1:rtni11 ,m111l ... t.ntH'!'. in tlw Hoh foru111tio11 lmn- a huni!lah•d 

appt•nrnm•e ~o thnl Un.•y llltLy lw pasily hrok"li i11t11 l111g,· ,lab, 
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l·:tch of whid1 will ,m·rn,gc four or fin· int'hl'.~ in thieknl'ss. Good 
t•xn111pk~ of this typ1• are ilJu,,frHh·d ml ::-;ul11mn Uin·r 11ho11t hrn 
wile~ .,muth of it,, j1111dil)11 11ith tlw CJ1wds. 

Tin• -;l11dPs mnp:<· from n grny to II ehoeoh1h' brnwn. Tl1t.·y 
art so111l'tirnP.~ massiv(' h11t ofh-11 oc•1.•ur in mu-row harnls ulh•n11it

i11g with mon• suml_r mah-rial. Som<-tinl('s snui.11 k•nt iC'ulur 

11mssi:s of him!, flinty liml·stone art inkrspC'r:-ed a111m1g tlw 

,lade•~. Tlil•st• \'tll'Y from tlm1l' fopt to fiftPPII fppt iu h•ngtll 
and Wl'atl1PI' out in 11odulnr forrn. .\s a rnle tltl' sh:d('s di!!i11-

h•µ;rah• lillll'h mon• cn~ily than thP sancMmws a.mi it is in thi:,; 

plmi'ir of the formation tlmt the mlleys unil gullies 1nm' bt>l~ll 

laq{l'lJ eam'd. Along t}w lwal'h tlw t·on•s 1m ,dmost invuriahly 
1l1•n•ln1wd in t In· sh,dy pllllSl' uf th(• formntion and tla.• l,i~lwt· 

lu•mllurnl:s in the: ;;uml;;tmw. 

l>uriug tin: c•om·sLi of tfolil inn•~tigation.~ oh,;l~rvntion!! 1n•re 

htkl'll 1111 tlw ,-.trikl· and 1lip id iu, 1111rny point- a:- poi-i-ibk. Tlw,a• 

lmn· h1·1•11 plntkd upon :\lap A, Plah• JY. Thl• strudurP ha~ 
l:n.•11 dd-initr•ly work1·rl 011t nlonµ Hw rnnst but i11iilnil ,11flirit11t 
data ill'l' nnt ut lmml lo 1h·kn11i1w tl11• l'Onti11111dim1 of thl' ,•o,1st 
,t, 11d11n·. In tb.• dl'inity of F1nb iu ( 'lnllnrn ( '1,unty an an

til'lirrnl axi., ln·rnl,,c m·arly ,onth. l'l'Os~ing Bog11d1it>I Hin•r in 
~1·1·tio11 im. Tuwn,..ltip !tH Sorlh, Hanµ:,· 13 \Vt,L ( Plah.· XL) 
This rnay c·onti11111· so11lh1\'lll'd m, !'ill' ,v, Hnh Hi,•pr 1rn1l if so 
w111dd 1·1·os~ it i11 Tmrn.,hip !(!fi ;\orth, Hnn,w· 1M \Ve .. t. "lm•p 
,1,,1 ail,,il dahl 111wd 111.• olihd1wd in mdPr to 1·,lnblish thi, p11inL 

.. \ w..!I ddit!l·d •,\'J1('li1w t r1'l1ding 111•1u·ly north iuul ,;mil h 1·1•0,i><,·s 

Bu,giu·liil'I Hivt•r in ~1.·1·ti1111 i3. Township ~8 ~urlh, Ha11gl' H 
\Y,·,I. Thi,, Im,- lw1·11 trnn·d a" far n,; thl' ('lnllmn-,lt•lf'er ... w1 

( '1111nly linl', 1ml ha, 1111t lwP11 1· ... tnlilisltt>d fodln•r to 1111· -;uuth. 

,\l1111g till' rm,,.t ft-mu (Jt1t•l~t,1 Hin:r 1tortlrnanl to Point uf ,\rc·ht·» 

a I !Past 1•igh lt•1•11 :rn t ieli ual and syudi 11al ax l's ,.-x j,.,t, \Yit h hrn 

or thnl' t•X1'l•ptim1;: tlie.'!1' }Hh><t•.•1' a 11ortl1c•;1st-sm1thwe.,t- .,trike 

t·xh•1uli11g cEa~onall_r h, IIH.' coa~t. Iu ouly a few in-Janel',. han· 
tl11·., b-,·11 h·act·d 1111ff<• tl,nn two rnih•., in lnml. (11 ntn11y c·11w, 

llt1•y lmn· tlt1• appl•111·:tnt>l' of miunr warp~ d1•\'1•h>pPd 1111 lht• limh 
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nf u .,uppo,.e,I large ,ub-rnar:11,.• anti1·li11al 11xi, lvinu w..,.d of I Ii(' 

fH'l'>'l'l\t <'onsl lim•. 011 tlw ,-,mth ,-id1· of que,•I,, lli\L'I' 1111 a11li

di111d axis rrns;.1•,- Su.11111111 l 'n•1·k 11.IH1ut hn1 111ih·s s1111H1 nf it" 
11111uth 1111d h1•11ds ,-.m1tliw1·sh•rl_\· inln tin· (icl11e11i11lt fmli1rn ll.e,..,·1·

nd iu11. .\ si111ihu- a.xis e1•0,-s1~s licl11eds rivel' alrn11t l.l\·u 1nil1·, from 

its 111r11dh. Twn 111ilt.•,; north of ('iqw Eli1.altell1 th1· hh1ff, !'11111-

pnsl'rl of !1111·-dippi111,t :Hi11n·111· ~a11dstn111·, ar1· s1ulil.-11ly r,•pliH·.-d 
hy d1uk eltw:olak Polon:il ,-lmlPs. \\'hih• IHI 1ll'I uni conhtd lu·

ll1•pp1J I ht• h1 o 1111.ty In· ~t•l'H, yl'I tl1L• ,lmrp di~i·urda11e1: ht!h1·1•c11 

th1• ~trikt• nml dip gi\'l' dirL·1·t ,., idl't1<'1· of fnult.iug. Ahmil 0111• 

I lto11.~a111! frd 11nrtl1 of tlii,- fault I hP ,!iafos arc l'L·pllll'1·d h,1· :\I iu

('t•lll~ ,u111l-,to1w•. Four 111ik .. t•a,t 11( (Jrn·niult l{in•r, in tit,· 
souHwrn pnrl i1111 of I It,• hig lwml. a fault may lw dd1•eh-d whn-t,· 
tl'l·nd i1- ;°\orlli -i;1 \V<'.,I. Tl11• i11h-l'\'1•11i11g lll'('II i;; lieaYily ('ll\

l'l'l'd with ftm·ialilt• dq1osib so that tlw 1111rh·dyi11i.r hrrl-roek i;. 
1·11t i rely co11L·••11 h•d, H i,- prolm hh•, I 1t1Wl'\"1•1-. t ha I ll 1111 rro1•, fo u It 
hlol'k of th,· Hoh for111al i1111 ha1- hP1·11 I hrnst i11t11 tlw 11111wr :\lio-
n·nt•, 

Along 1111' r-rn1,I· hPhn•1•11 th,· 1111111th 11f 1·b· ll,1!1 Ui1,•r ,u11I 

Hoh H1•ad l'X1·dk11t ,·xpos11 l'l'>'i of Htl' I lolt fl/l'l11Htio11 umy ht· nb
•t•r\'l•tl. ( Plal!• XII). Hoh I fond its1·l f ;,. c11mp1N·d In rgt'.!y of 

11ia,-.1\·1• bi-own ,a1uh-t111w. .\t it- 11P•li·r11 ,·ud a ;.nmll em·,· l1n,; 

lw1·11 1lt-n·lop1·d am! a •ynclinal a'(t!' I 1•p111ling- 111·arly 1•asl and 

w,•,.;I ha~ fold,.-,! dwn1 :t f,•\1 ltt1rnlr1.•d f..1•t of on rly iug-,-111111•. BP· 

ca11,1· of I It,: no11-1·1·,i~t 1u1,T or f h• ,lml,,., to l'l'O-io11 ll ('()\"l' lia,

ln•pfi rnrnwd 111 thi,. poiut. ln11!1..-d1ah-ly ,1111tlt .. r Hoh llt-ud awl 

nnl'lli of tfw lrig'h 1'11ll .. !.('ln1111·ral,· point j11,t r11>rth of tlw 1noutl1 ,.f 
[lnlt Hin•r 11 ,yodinnl n,i,, trmd, \"nrtli :.W E,i.;t. \\'lwr,· thi-. 

117'1,- inh•r.st·d, lit•· <·oa,dlim· a <·o,·,. \,a, !:,•en d1•n·lop,·1! in u11 n;. 

h-11:-i \'I' •l'l'il'., of ,,atuly sltnlt-,- 1u11lt•rlyi11g I h,· 11111.,-,-.in• ,n11,l ,t0111· 

of Hoh I ll'•td. Frn111 Holt lh-rul nort.l1wnnl ah111.!-{ llw t·rnt-1 for 

H d:,tauri.• of tu1 111il1·, au n11lic-li11al a'.\.i~ :tpprnrs In Iii• ,111,! off 

tlw ..,hon: liem:utli tlt1· 1ratt'r,- of thl• 01·L•1111. H p:l,-;s1·, i11larnl 

11gai11 i11 ~tdio11 L Tuwn,hip !li \"ortl1. lh1t1gl' Hi \\'psi awl 

erosses (J11i llaynh· Il in-r ah(1ul om•-lud( milt: 1•1t.,I of :\lorn. 

\"ortl1ward fm111 tltP umuth 1,f thl' (Juilbyuh• H11• Unh fnr1rn1 .. 
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tion 1s iu\'uh-ed in se\'cml s_yndirws mul nnl.irlit1l'~ nnd finally 
JIIU\,-l's ln!rwuth lhc Eoct•ne(?) hnsnllir fornudion l!XpO'INi nt 

Poiut of Arches. Thl' formation it- t•xpo!<ied in pliu·t·s alon;i 

l>il'key ltive1· l,ast. nf (h:c,th: Lnh hut iniiuffic-it'nt dnt.a ha\'t• 

bl'('II l.lbtnineil to ild1•r111inl' it" strtwhu•e. The 1.'tLstwm·d t•on

t i 1111at i1111 of this fomuttinn haSs he1.·n trncl!il in t.o Tmrn~hi p i9 
S"ortli. lhlllge 12 W't:st, wlwrc it i;; found to lw bnrlly hrokc•n nnd 

slmws the c·lfed of greater niet1uno1·phism. Wlwtlwr it exfomls 
l'ashrnnl into tlie hl'art of till' Olympic 1lmmtains from prt·s

eut l'videnee c,mnot be O('tc-rminNi. 

i-lTlt\'J'!Gll.\l'll r. 

\\' la•re,N" pm,silile ,duug t h1• roast, dl,t itilt•d s tr~Lt igraphit· 
1111•1u,u1·timt•nts of thl, ~tmtit in tl1L' Hoh formation w1•rl' mruk. 
In 1!\'l'l"_li cni,l' s11d1 ;;iectiom, lmn' heL-11 fo:d into trn,er!-11: sun·l\VS . 

. \ t'tmtimw11::1 trnwr,;1.• wit,; run from ~foclips to Cap,• 1''luUt•Q: 

11111 I thl! ;;;t 1ltim1 m1mht•1·s rd't•rrcd to in tlw folluwiug s,•t·t ions 
11 t'P points II pun th1lt tra wrse. Tlicn• tll't• immffi<•il•n t du la 1d 

pn•svut to ckti•rmim· in which ptlrticulllr portion of the Hoh 
fornrntion t•1~eh 11( these sl•etioni- hdong,., Inlmul from th,: m·,•im 
slmn• line lhl' t•xpm;ur,-.s 1,rt• i-11 limifrd thut it i~ i111pm,;iihle to 
ron-1.•lah- 01w 11.·ith anot lwr. Faulting li1Ls also {'01npli<·1dt~d tlw 
,-t rul•h1 re. 

The follm•ring s1.:dim1 rt•JJrc•'!(!nb pnrtial nwns1u·t•m<·nh, from 
~tation S:o. l!}H at. n point nodh of tlw mouth of Knhtlod1 Hiv,•r 
lo IL point 1d !ht.• 111011th or CNlnr Rh·er: 

Top f,t ~r•.ct hn1 J,'n·I 

lln><~ln· hro"'I\ ~IID(laltJIH•. I rn 
}t.AK,1tlw• i-t.:UHl:-doru• . , . • . I su 
(·,~vt•r,ltJ ....•.. , t::!o 
lh11uh•d •llllll.!<1011,· !lfith lllh·re•lftl"(] ;;11111<> li,md~. :,H 
lut,•rlH~,lth•cl shnh· HP,1 fotnd:i:.dt,iu., ~a1uhttun,, 1•~•tl••lUi11nt hue .. ,.. .. 

1 ·ov-r.1r,.•d • , •••• , • .. • ,fuu 
\huu•iVt• 1'Utld,!:\"JU(.. . • !!UH 
Cor,-r,..d lmt wht•I"(' •''-f•O~,-.t] rnu!ttl.\" sh.uh,_ ;•uu 
.\Ja ... ,,.,iv,\ -,nuil11:1:ton•• . • • , , ... , • , .• , , .. , • , , • • Ho 
)[aH~fv., ,-;urul'l'(tou,,., , ..•.• , . _ . • . . • • . ..t •• 

Bnudc~tl io.ftDdl'lOnt.. , ••••• , . , • , , ••.• , • • . • • • • • • B 

.~.1.,11 .. ~•~.lr1,) •Kll!.l,11,11,0.0.11.1.: .•...•. ,, ... ·• ., .,.,." •. , .• ·•" ,, ...•.•.•.•.•. """ .•. , "' ",," ., " ;;s 
JhfOd~~d 'IOUil:d:H:,,,,rm lt1' ~ '~ ,, ,, i:i ,j ·~ '~ '~ ~ ~ ~ ~ '~ , ~ ,I,, '~ '~' , ~ ll .. '~ '~ , I, .. ,. '~ ,, '2, 
i:1,11·!1:~l:11".1'1 ·lii1U1I\:~l:,:,11,:, ... , ., " , ....... ",. .. , ., ... , " .......... ,, ., ", ,.. , , ,. .. , . . .. 1(,I· 

,t(,~t::Jd,1~,1~~J :1:Q·,~·~:!111~~:.•:•n~ ',, ,r t, ... ,f ,. r r 'I 1:, ,. '~ ·~ • ,, '" ,, ,f 'r '• ' ,, ,. ,, '"' I~ •r 'r ,, •h ""' "' :~ 

:,u:1·i;ii:r,1-h►:1: 1 1,Uiii·d1~t:o:tu!~ ·~ ·~ , i .. ,, ,, ,,,, ,, .~ ~ ·~ ,i ·~ ,,, ~ ~ ,, ·~ ·~ .~ ~ ~ ,,,, ·~ ~ .~ , •1 , •• ·7 
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rnlkvs. .\ llll('l"OS('O}lit' l'Xami1rntio11 nf the slutll' pltl\Sl'S or tht' 
forn;at:m1 i111li,·at1! tlw prl''-l'llrl' of mllrim· rli11tm1111 and fornrn-
111ifr1·a. Thl',!' forms of lif~• nmy han· lltriH•d in till' ,le1.'{ll'I' 

widl•rs. lh,enusp of' tlu: lotnl ah"'PIH'P of 1111u·inl' invnh•lirah· 

fo:s:sil,. othl'r llm11 IJm,,e ju..t lllPIJtin11t•d and tlw uhxt'll('l' of plirnt 

l'l'lllai n:,;, it i:-. i m pos,-ib IP to II r I' in· a I any t•onrlusi1111 l'om•(•rt1 mg 

C"1i11mtit t'onditiou., . 

• -\lthm1µ:h a r·nn·ful ~.eareh hns bl'tll madt'. fot· fo.-,:-.il ~Jnl
l11,(•i111 ri•mnins within till! Hoh fo1·111atin11, 11nt a sing!" (rng

llll'llt Im:- a~ yd l:ern found. A portion of a snmll lenf of un-
1 l<•krmim·d s pt•eil'!- w a~ mlll'cfrd from tlw Hrst hl'adl1111ri south 
of Haft Rin-r. 111 thl• ,il'init_v of Hoh J!i'.ml l1rmrni,d1 cnlnt·t-d 
,-lmh•,; m1ternp whid1 1q1m1 111ic·ro,.,·op:e t•x11111in1d 11111 1u·1· fmmil 

lo t·unt11i11 1111111tl'llll" n•11mi11s of diatom,. ~eu.rly nll llw !.halc
l'X pnsu I'!'"' ,d 1ieli -"how tin• prt·-<eneP of iii id om n·nmi ns ~111s~l!!S:'> 

t ht• rnfot· ol pdroli.-11111. Fnlgmc-11 I,-; 11r shale hi-ought up from 

a d('.plh uf i,/,l'\'('Hfrl'll l11m1h·1·d fp1.-t i11 tllf' oil \\·di at Forks ron -

btin the l'l'mnin ... of 111111wro11s formninifPl'll, Th1'.s1· ,-lml1!s al.;o 

h11.n· a prnnrnt1H't·il mlm· n( Jtl·troli·11111. 

1·111na:1 .. \T11,:-.. 

Tlw txad agl' of tlw Iloli forn111tio11 IS not (•t·rti1in. ft iK 

f'Prt aiu I.\· oldt<r t.lurn t In· '.\I ioecm• urn I 11ppnn·n t ly oldi:r t hno 
llw J•:rn:t'fl(• ( 1-) 1Ht1'alt:- its PXpos(•d south of C1q1l' Flalkt·y. H 
ii-; k•ss mdamnrpho!'-leil tlurn tlu• oliler ('nrlumi(nous aod Tri-

t1,.,-ir rork.: of tl11~ Sim ,Juan Islam!,; arnl nortlwru ('mieade:-1. It 
ruighl po.-.!-iibly lw of tlw ,;amt' 11gr ~t;; th,1;,c j U"-f mentimwd lmt 

lmvt tt11th-rgor11• ll li·ssPr d1.•grt•1.· of 111dnmorphi,.111. .\;, for ns 

known 1m mm,1'iVl' i11tmsh'l' nwk,; neru r within the Olympies. 
If tlwy 1H'l' pn,se1it Ul(•y 11n· uf mi11or impurtam'l'. Thi,. f1u·t 

ruight 1uTmmt for tltl• diff PrPnc1~ in dPgt'e{· or 11whu11orphism 

aud still allow llll'm to be of ( 'nrbonifcrou~ or Tt·iassil• ag-1·. 

Thl•.r do 11ot, limrL•\·r•r. <·ontai11 the lnrg1: limt•.'llllut~ twlsSl's I ha!. 
H rt· ,m c·m111nmilv H,.;soriHh'd with thmw o!rlt<r formntim1s in th(i 
'l':"''''l!:•,l:•11•11,,•1 ,(:'),, ~-\ l"1''(~t,,,,,., ,'!!;,:, ,,,,, ',,, ,,,,,,,,,,, ,.. ":1''1,,::'1 ,,, ':~1,','l'l"'"''''I'""''''' ''1':,.,,,,,,,.(''lio ' '"['l:1 ,,,,.,, ,,,, ,,,,, ,~,,,,, ,t1 I~, ,,,1,, ,1, , ,, ~,,r~;~·11i:,,' , 11,,.iqp11j1: 111,1, :,:,~, ,,, Ill,,~~,, ,,~i,,,11,, ,,;1111,,, \,' ,II,,, ,,lb,'\,, ,II., ,·y,'li,;,,11, , ir;:11,, 1 ,lli",,11 ,, ,'i'II'~ ', , , '""' J' ""'' '"-,'' 

1u,t b(fltl jli!:i;Y 110H,mbh:111ct~ b:, Mm 11p,f:ie'1~ Cr,~1b,u1:~;,,:iu~ ,,1,1>,•ki,11, ,.:; , ,~ix-

'''':,,,,,,,,,,,,:,:,:,:,:,:,:,:,:,:,:,::,:,:,,,',',',',',,,,,,,,,,,,,,,,,,,,hhl,',',l,l,l,l,l,l,l,l,l,l,l,l,l,l,lllll,lllllllllllllllllllll((1,i .. :: .. ::::: .. ::::: ... ::::::11111::,,,lilll'::::lilll::::: .. ::::::lilll:::::lilll:::::lilll"" ',111':::::lilll";;;.;;;;;~lilo'M~ ... , _,, :.:,::::lill:::::lill:::::lill:::,::lill::::::lill:,:,:,:,:lill,:,:,:::lill:,~~~.~~~~~~-~~~~~-"'~~.m~~.~~m~1111m111111m --
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The Tatiatl! f,'"n,wlio11x of ll'extan IL1.~hiu~·fan ....... 
I j 

po,,·il ul1111A' i"lll' llol'tlu:a ... t ('OH,.,! of rall('O\l\"l'r hl11111I. Tl11·\· 
ar,· pn·s1111mhly oldt·r. It i, qni 11· pus,-ibh.· tl11lt tlwy may h,, 

of .Ju 1·11,,,,ic itg•·· Tl11•,-.1• ,-n~.r,.1;t.·sl iou" n l'l' lms1·d ,·nti n·ly 11p1111 

liH10l01.(il'1d p,·id1•1H'l' 1rl1if'li fnrm,- 11 \l'I). i11,-1•t·1trP liasi,- fur 1·111'· 

1·1·lation. 
f'llli'O f·'OJOIATIO:--: 

Thi· { 'rdn(·1·011• dqu1-.it, of Hw Paeific ( '011,I lwn• 1"'"11 

.Jirid1•d i11!11 thn·•· div1,-.io11,., Tlu·,-t• nn· r,•rt'ITl'll tn "" tht• l(nux· 
,·ilk or lmn-r ( 'rel IH'l.'11\1,, t hl' I lnr,.,·t111111 or 111i1hlh• ( 'n·I ar·,•ou-.. 

,wd rlw ( 'hin, ur 11pp1'1" ( ·r .. tanrn1,. \\'ilh lh, ""n·ptiou of 

Hu· po,-s1lde lll't'llrf"1•11n· nf llw K1111x1ilk in \\'liafrom ('u1111ty. 

Hw ( 'liin, for111al"io11 i, 1111 only ( 'r,·lnn-1111, d,·po,.i~ k1101111 w:th-
111 Iii,, Wt•,-,h·ni half' of Hie ~ht.:. 

( 'l-11,·o , t rn I a II l'l' k 110w II t, • 01'("tl I' i II i lw tJ1wt·11 ( 'ha r Intl,· 
µ.:r,rnp. a, wdl :i.- 011 Hw 1wrH1(•a,I· ,i,k of \'a111·01t\·.,r J,.hu11I."' 

In 1:n:,.tr·r11 \Yn,liington ,train uf { 'l'l'l1H'1.•011., nJ.("•· at·,~ fomnl 
m tli,· norH,,•rn p,1rti,Hi of thl.' S:111 ,Juan I,dands ;uni i11 Uk 

11orlltl'ru port inn of ". hatt-1m1 { '111111 t_\'. \Vith the l'Xl'qtt ion of 
1111•,-1· locali I;,.,. rock,-, or ( 'r,·hH'l'll\l, ag,· an· \Ill k11mn1 i1 I \H: .. t -

1·1·11 \\" ashi11gl1111. I l11Wl'\ Pl\ 1 lwy may po,sibly •·xis! dt•t·r•ly 
lmrinl ln•m•al"h an t•1111mm11-< 11n•rln1rdP11 of T,•rt iary ,;trHtn. 

Thr· 11ppi•r ( 'l'da1·,·ou, or t 'hi(•o ~h'ida as 1·x po,-,.d iu Hw S1111 

,T ua11 Islmuls iu'P ll11· ,011tl1(•ash-ru 1•xb•11,;io11 of a I hid, sl'l'il',

of ,wdi1m·nh1 ry rod,,. 1·x p11,;1•d al011g tl11· norll1,:a,I t·oa~t of \"au• 

eoll\'l'I' bland. 'l'hl'_\' ,fi,..11 Pl•l·ar lo Hu· r•a-.t i11 S11l'i11 bland, 
but 111ay po~sihly PXt:,I' l){'1l!'atl1 tlw 1-tlarinl 1·m·t•r,·il pl11i11,; north 
of Bdlinglmrn. 

I II the Sau ,J111111 group. I Iii: Chil'o for111ati1111 1·1nupns1•~ id! 

nf ~lll'ia I ~laud, Puh>-. I ,l1111d, thL• extrtilm· m,rHtt,r11 part of 

Orm,. hhw1l, all nr \Vnldrou Islnrnl. :,;;tunrt bhmtl am! .~C'\·l'ritl 

~m1dkr 1111u.,;.1wt:d i.,l.1u1d:; off Um north wad of Sun ,hum li:ili11ul 
________ ,,,,,,,,, '''''''''''''''''''''''""'\\\\\\\\11 

• .D,·1,s.1:11:lp:t,:iiuu1 ,,·,.11: :1u•:I•w r::i:i-11:1.i:11·:.,,:,r•1::i:~ :!•1:11.,,~:U.:ij, ,1:·•1:inn V':11.•1:u::111,1:1:11•1"'1•· .,i:11,1:I •l\\t:1d:11• :1,,hu:1·11•~ .. 
P•N'••1~1.1,1.,-,1:10:1:11,M., A1:1.11.,h•I:t,1y i·i:f :11:1•,·1I11•11'! :i!II'd•1!1I:11i,1,., Ph'll,ij••h:ltf1i:1n1., •f1I'I.. HI, r1.1:.i .. ·:n.a-.t,1.,,1 . 
. ll!l!'II, 
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proper. To the nortl\\n•:-.t the-.t· outcrops c·o11timw to Snh11·11a, 
,ray,w, Pn11kr. nnd G11lia110 i:,,land,; on the Hriti,-h !->i1h·. 

l'IL\IL\l'Tl•:11 1>1-' <WTt'Hnt•~-

Tlw ~em•nd duo·uder of the oukrnp" ha .. ht•i•n lurgdy 
dd l!l'miuNI from tht! st rnrllm: whirlt t It{' st rn hl as~11111e. Tl 11· 

luu·dn 1·m114Ionwrate1; nml s1111<hlt1111t•~ eonstihth• tin• liiglwr l1illi-1 
aml mrnmlnins \\ltih· !Iii' ndh•y,. a11,l ,a1h-1mLrine d11m1wls l111n· 

fnr thl' mnst part bt•P11 de,·dopt'd in lhe sofkr shah• nwmln-rs. 
On Orcas hlaml the .,.ofter l'rd1H'l'ot1s rot'ks form low hill:- eom

JW 1•1•il trith tlw hn rdl'I· 11wtu.mnrphos1•d foruutt ions j lllit ~nnth 
a~ r<:presl'llted in Turtle lln<'k 1lounbtin nnrl lit. l'onstitutinn. 
S1U'ia I~lan,I ;,. nearly tli,·i1l1~il l1y nn t•a,-l-v.t•'it 1•111lmy111l'lti 
,1 hieh !ms ht,1•11 r1u·n·d into tl11• i-oft .~Im.I!!~ INwing thL• harder 
rm•k to form tlw north nml ~outh portions of tlil' i,;l1rn1I. \Vnl-
1 Iron hllrnd is 1urirt• m·tlrly ri t'('ll lit r and om•s its gt•lJl.'l"llr f1wm 

to thl' re~i-"frnt d11u·ad1·1· of tl11.• t·o11gl11111l'rnk" m11I snml,done,-

11 h1d1 so lnrgdy mmpos1· it. 

I.ITllOl.111:\' 

Tlw Chic·o for11mtiut1 n1>1 ,·xpo ... l'1I it1 1111' :-inn ,Jmm Islmul 

grut1p j., (·ompm,l'ii of mnssiVf' mul lwddnl :.lmle;,;, 1unl <'Xh•nsive 

IH·lts of rtlh•ntating heds of shuh.•,- nml ;;1uulstoiu·"· Thi· s1·ri1:•., 
1l'\ a 1d1olli, has uot hec,n 11wbt111tH'phm.t•d. Tl1(: pt•hbll':>1 1•nm

po.,i11g· tlu.i conglnuH~mh•,; han• 1H'1lrl_\' 1dl ln,tn 11l•ri1·rd from tlu• 

u11<krlyi11g metamorphi(' fnmmtion>-. Thl'.V al'e c·rnnpos(!ll of 
11un1·h:ih•s, grunih•, diorite and gnhhro gm•isi.t:-;;. Th1! pt•hhh•s 
rirng-1• i11 ,,iz1• from thnt nf n nuirhl1· to limilt!Prs m·1•r lin• foc•t in 
1liiut11•h•r. Prnh1d1ly from .j, to (i inclw" in .Ji,uneh.-r j,.. th,· ll\'Pl"ll,l,(l' 

,1zP. Tlwsl' l"onglnnll'rnh· umss1•s re!'ii1<t 1i.·l·ntlu.•ri11g- uml c•11n

~tit11h- tlil· 111or1• i111portn11t topog1·nphit· feulm•p,; of tlw forum

t ion, In h•rheihh·d with t lu:~l' t·onJ,Clome:rntt'>1 itl'l' i rr·l·gulnr 

,.,luqwd lm.1HI" or gt·it 11ml s,uulshuw. ('ommonly t!w,c• wirl1•n 

nnt so as lo nllow t.he c1111gln1m•ntt(• lll'lt to ck\'Plop into an 
nlfrrnatiug sl'ri1•~ of ,mmlslom•s 111111 1·n11glo1111•rah•,-.. !',om1·

ti111e,., thl'_v l{l'tule over into 111u:-..~in• ,.,anilstmw,., whic•h (•onbtin 

small (•rn-;,--beddPrl kn!!I':. of ennglo111er1dt• 1rnil tlwn lnu·k agnin 
into {'011g-lo11wrafr 11ro1wr. 

DNR-00005067 



The .,uml,,tmu:,- are mo,.t ernnrncmly coar:'<~-grai1wd. of a 

light hrmn1i-..h gnt,\' colnr and ~on1di1m:, sh01ri11µ; cros,;-111•1!

dinµ;. Tht'. ~!tak., rnry from a light grn_\· to a prt:•,l0111i11Hti11g 

eltoeolutl' brown. Tlu•y IU'l' oftl'!l di,tindl_v lwdd1·rl. although 

soml'timl',, ma,-.sin·. 011 tlil' 11odli .,id1• 111' Orea'l hln111! tltt'_\" 

alh·rmd1• a, n·n· 1111r1·ow lurnds with ,anil,to1H:. 

:,.,:o igm·nu,- rock,;. Pit lwr 1.-x trnsirP or i11tr11,.in'. har,.• hl'1'n 

found assol'iatt:d with tlte ( 'hien fni-mation in the Sau ,lt11t11 

hlnnd 1-troup. 

Th,: ( 'hi('o fomuttimt it.,; r1!pl't:Sl'1th•il in I Ill' u11dh1·rn pnrt 
of Hw San .f111rn I,lanil;; in eo111111on witl1 thut of tin• l'ust l'llll'!I 

of r ,rn1·011\·pr Island wa,; dPp, .. sited in 1111 emhay1m~nt of th1~ 
Ol'l'llll forllll•d I u•t Wl't'II t hl' 11111 in ax is of \"1Ll]('Oll n-r l,.lnrnl and 
I lw th-iti,,h ( '0l111nhiu 1111tit1hL111I. Thi, ai-111 app1•11 n, tn ha n• hel'II 

l'llt nff al tlil' ,'lo11lh of tlw Strnib. o( llo,nrio h_v n 11101111tai11uus 

1111tss PXh•111li11g frnr11 tlu· prc·,,Pnt sih: of tlu· l'at<cacll•s, tltrnugh 
H1L• Sn11 ,hum I~la11d grot1p iutn \'am·ou,-rr [,hrnd. Tit!' loWPl' 

portion of tin.• fonnatio11 appPar" h, lun·1· h,•1>11 fornwd umler 

m1111mmtirdy ,-hnllmr W1lh~1· ('ondil inns, I ill' 111iddl" portion ,,f 
tlw fornmlion in 1h•l•p~r w11h:r, and tlu· uppt.•r pudion undPr 

;.hallov.· wah:r and in pa rt undl•r tlm· illt i It• ('0111li t ions. The !11 ~

k1· 1s 1•,·idt•11t·1·d by I ltl' l'X h·11si \l' -.Pril'" of non-fm,.,iliforou,:, i11• 

ti•t'l1edclul ('1mgl11111t•mll'" and sanif,.,tnnes. 

U E• 11.t'u:lt' ,<TH 1 ·1 'Tl. HI•:. 

Tht> slndu iu,·ohed in tltt· ( 'hit·o forrnatiun in tl1e 11111"1!11.·rn 

portion of Hw Sa11 ,Juan group i11 eo111n11rn with tlm,.;.- along t!H• 

nodlwnst <'mlst of Va.ncoll\'c•I' I,dnml lmvc lu.'1'11 folih•rl i11tn ll 

sl'ries of 11ortli1n•~t tu ,-uutlwast ant ielines and q·nc,Jines. On 

the north ,.;irk• of Orl'n~ lslaud t lw slTnl'a t'(••d 111w11nforrnnhly 

11 pon t I,,. old1.•r 111d n11a1rphic for1111l I 1011,; 1u11 I di 1 • a I a 11 :l v1·rag1: 

a11gh.• of (iO lo tlw 1111rthPast. ( In \\'aid mu lslaml Hu• fonualirm 
hm, bt•l·n foldNI l ►nl'k son~ tn form till' 110,-.1• of n sy111·li11P. 
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T.26N. 

,cl~t11ll:,gh:1 1111.i:I s1:.1:'1H:t1.1.,•,1i1. :llil.i~i:,• i,r thl! lt,mgl!JII fn:t 
?if,oulh ,:,,I' H<>h tU1 
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l'lL\l'TEH IIL 

Em 'I*:'.\ E NJJL\L\TIO'\'S. 

(}l;;;,.;11:RAI, STATE:~IEN"T REGAHDJ:-:G THE Tl-:HTLHtY 
AS A WHOLK 

\\\,,,J of tl11.• C"n•st line of Hu• Ca);l'lllll• Mmmhtin, 1rithi11 1111.· 

~tilh' tl11.•1T art• l'Xknsir1· deposits of 'l\·l'I iary 1l~1•, 'l'lw,-.r- ,ft.

posit" eousist of rn<"ks of ~l'ili1m•11tar~· and igm·ous origi11. Tiu.· 
,,l•di 11\l'll tar_v nm b.•ria I~ 1ll'L" l'Ompo.""il of ;;aud,.t lllll'.,, ,.Im ly sa 111l
<1tm1t•~, ,-.lrnh.-, 1wtl C'ong:kn11Pl'ah•,-. Tin.· igm·nus 1'111"!.:.,, l'on~ist of 

brn tlow~ of rnr_ving lt•xtur<\ rnll'anie t11ff,. dikt•s, .,ill, and in

trusiv .. pl11to11if' !'O('ks. Tl11• runrmliuti, of sul'face orig"ill po--

"''"" 11. 11111.xi11111111 Hl-{,l,(l'l'g"Hh- I hick1w,s uf u\'1•1· :i:3,000 fi.·d 11ot 

all of whil'lt is pn·sl'Ht in nu_v om· particuliu· lot'tility. For tlw 
most pnd they Ill"\• fil'mly i11tl11r1th•d hut ha\'1• Hot h1'.1:ll mda--

111orpl1os1:d. Tlw h:_1,.1•11n•11I 1•11mpl1ix upon whil'h they r1•.-:t j,_ 

('nlllp11s1•d of qua rb.i te-,, slafr,.,. ,.chis t "• gm·is.,1•,- ,rnd \' iu·1m1, 

typ1•;, of i11 trm,in· n>l'b all of which haH' ht·1.·11 std1j l"l'kd t11 mon• 

or ll•S,. dl·forrnati(•II rrnd ,·ro.~iun. Fnrmid inns of 'l't·d iary :lg,, 

111·1· largl'ly ,tlisl'III' from Ha· l'Ptttral portion of Iii,_. Ol~·mpi,· 

Pt•nin,mla, tlw San ,J11,u1 l•d1u11I, awl portion,- of tht• l'a,-.<"ad,· 

:\Imm t nin,-. 
Tiu• fol low i 11µ; ,.ul,il i \ j,.ion,-. ,1f t hL• T,·rt iarY lr11 n· b,, .. n ma, h

wit lii11 1111' Wl'~h•rn portion nf tllt' slah• uprm :1 hn,.,i,-. nf th· 
i11to1·1111tti,111 nbtairu•d in thi,, i1n·1·,.tig1dion, 

<JI ,\Tl·'.1:\'.\I:\· 

l'LI• H 'E\' I·'. 

f 11,1111 I< ·i-::,,;1 :. 

, ! '1:i._.1,·,,,.1.1 ... h,,. \"•~lnltJi;><tll, cL:t,·htl ii-11 arul •·t·t~~i .. u. I t:''\'l'l••1~ 
fll•·Hf ,d· ! IH· pn•-•·ttt t ·a-1n~d,, Hnn:.:.r•. 

f.;U•;:[1>3_\" n 1·.:•t'nt·d 11L" dia..rl r1H1ht'.'-1,lU uwf ,,1•1,:-th)ll. i:..::u~•un-. 
a••r i\·H ·" iii ':«Fl ,•1·11 \\'a-.:11 I nc.f1)l1 Th•· IIJop,·•r· purt l,~n ur t t11·• 
:\11,HIP"'tH)o f•~NH:1: t11u Htit.\" Ju tHL>"L l~•·!,,UI! IJ1t1·1, 

(" i 'p1r1•E" ~( iut"f•h1•. 

·: f hl't•t)r,·•rrnify 
t ,,.w,,,. ,\( lw·•·tt·· 

:.\Io111••~tlH11 fnrlJ Hfi•)ll (·nHfaiuin~ Ynl1H;t 
. ..:r,•f.:!nfa Zu1w 

\\";, ltldakHut If ot·i~Hh t·•~n{ :1 •11iH:,! .-\ ,·,·:l tw,lt 
ft·s·t·rn·w :f.1,n,· 

(1:1..\1,1•:I.I·:\' lt11H1½:1:,,;. t 'lrn t":lf'tt•rt'r.••d 11y 
l'fl~i ... %-•lf". 

I'< 11!'!'1-:H I I< llt tZt I:\. 

1.1 ,,·111.:-; 11r,n1z11:--.. 

( 'h:u·ar•!f'l'Jz1,1I h_\· 
1•n~~..c z,1111•. 

f 'lrnrat•fd•i,:,•d 
l!:U1't•lllt•H~i, 

T11tTi1 •·tla 1u~1·1,·r· 

\, ·1-nw1· l::tt("!'ll,• T1•_j,1u fi~t'l!WUtrll (c:nr· .. ll:--.~ l'>tu,u·lw· HH11'lrt•· 
:•wl l~u•it"I t·itt.:· plrn~"l<I. 

I i.,.,,,r .. T' 1•:111•.·n,1 :\i :11·1 lrL-·~ r«•nna t i••r· \\'nut tuc-. 
i ~n~,•ft11•ttt i·,H1tl1l11x i•r f 'nl:11•1,~ok 11 ttd ~I1•..:111,1;k nwk-. bt t·:!••15 

m 1 •t H m• ,rr, h 10:--,·rl. 
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___ , _____ _ 

Ik•po:.its t•1mbli11in~ a fa1111a 1'1·pn~s(•11h1tin• nf tl1t• :\h1rti,wz 
Ppodt or lmn•r Eoce1w lrnH· not. m, y(·t hcPII r1!(•oguizt•d \\·ithiu 
tlw stak. It is poi-liihlt·, :ilthougli not Cl'd.itiu, HuLt tlw Swauk 

fonuation of t•m,teru \Vashington may in pitrt lw the e<1nirn
le11t of th(' llartin1~z. Deposit!! of marintt, l•shmrinl' 11111I frr!->h 
wah•r origin togdlwr ,rith intvretdateil flows nf )ant lllld h1ff 

at'l' wdl den~loprd and possei>~ a mnximum thieknr:;:.; of 15.000 

Ft~d. Th(' 11utri1w st•dinwntary plw.ise~ of tlwsc, ,h•pm,its c·on· 
lain a rich 11111rine in..-Prtehridl• fomrn. du~nwk1·istie of tlil· 

Tcjon eporh or uppN· EoC'euc of the Pacific Coa!it, The lacus· 
tri1H' Ol' fresh water phnst• of tlw for1111ttion i, hPst derelop('d in 
tlw 1'l'ntrnl n11d l'lb,tem portion of tlw l'a~l'nili• Mnuulain-;. 'l'lw 
p,t 11ari1w plim1t· m·eu rs in t hl' Wl·,dPrn foothill,, of tin:• ( 'asetules 

and in tlH' form of sm1lll ll•1ts1•;; inh:rlu:-d1kd with tht> Jll'l'domi-

11a ti11g murirw ph1tSP of ~m1tltwt•sh-rn \V nllhington. TIH: vol
eaui1· phn.1<t\ which eonsishi of lava;; mnging in c·omposition 
from lmsit· 1rn1fosih•:. tu ul'idie lnumlts. m'e11r;; in Hu.~ form of 
flows of rnrying thickm~11stis inhi1'<'nl1\h-d with tin- nuu·ine and 
P:..luuriiw s1•dime11t.s. Tlw>te lnvns l'Hllg'.P in textt11·1• from t_vp1c1Ll 
voleanie a•d1 mul ffow lu·1•c·1·iu,: to mic•roery,;talline nml glai,;~y 

t_vpl'"· Thi· 11111h·ri1lls lutvP in part tlt least t·>'l'1Lped to tin.· sur
fnee through fi,,,;;ures uml ,u•t•um11lntl'1I lmth on tlw lmul 1'llr

fon•s as wdl as upon thci floor of th,'. uppe1· Eoc-crw l'llllmy111t'11b,. 
Fnmrnl nnd fiorRI 1.•videnc•c•,;, indieah:'. thl' 1·xish•m:1• of n trnpi(•nl 
tn ;411h-t ropil'nl dintnfr during thl' entire Tl\jon 1'.puelt. 

During the Oligocene qm('h m11rirw Prnlmynu,nts wer<• much 

111nrl· .,,-iddy extendetl throughout \.Yashinglon Wl•i..t of tlw pn•s

cnt sik of the ( '1tK('adN, than during t.he Rm•t•m·. Tiu• 1lPpw,jt,. 

J'oruwd in tlwsl' t·mhtlyments attflim•d a nundmum :tggrq;i;ah~ 

thi<·k1w,;;,; nf U,000 fo1)t. Tltt·y are tlimost entirely of IHtll'IUI' 

origin aml <"ontuin ulnuulRnt and in nmny rnsl'S ex:cdlentl_v pre
"'l'l'\'Nl i11n•rhil1r1tte fnu1m,;, Thr1!I! dist.ind fmmal zonl!s ('HII ln· 
rec·o.i,i:11izP1I. The ;:;trdu identilfocl hy l'll('h of thesl' zom•;.; nn• 

n·(t·rrl'd to us hoi·izuns. Thi· olflc-st Oligc1l'(•111· within tlw w1•st

i-1·11 portion nf tlu~ stah• is irlentified us the Li11<'olu Horizon aml 
contain;.; tlw :\folnpoplmrou,; lineohu:n;;is Zorn•, Tiu• middll' ,Ii-
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'J'ltr 'J'atiatff Frm,wtion.~ of Wotan lrashint:ton K:1 

ns.1rn1 is k11m\'ll as Uu• l'urll•r Horizon or Turrih-lla porh'n•nsi, 

Zmw n11d thl' llj)JlL'r division its th1.: BhLkl•lt'.y Horiion or .\l'ila 
g.·tly,liurµ;l•t1,i-. Zullf•, The m;Lh•rials d,•pnsikd in th" Olig-n

l'l'llt:• t•111lmym1ints eorn,i .... t l,lrgdy of ,d1nly .,1Ltul,.tom·!- awl sand., 
;.lrn.k,;; tog<•tht•r "·it h 111innr 11111rn111 I, of 1·011gl11111Pra h.·, sand
,.f-m11.•s and ,.;hall'. \'olnrnie l!trn flow;; lll'l' idmu><t 1'nli1·dy ab,-cnt 
( rn111 I hl' ( >ligm·1·1H· furnrn f io11s \Ii th I ht• l'Xl'l'pt ion of l'l'l'hl in 

al't'll" 11nrth of ( 'ol11111bin Rin·r in Paeific Cmmly. '.\I any of tlw 
,-dmlP., awl sa111htm11•,; tln• dc:rin:tl from 1·ol'k of volennie nrig·in. 

Tlw prim·ip1tl itrcas wlw1·r 1lt•pnsit, of Oligoc·1·1w ag•· now fnrtn 

Mlll'fn<·•· outcrops nrr nloug th1: norlh lmr.h·r of tl11• Ol~·111pi1• 
l\·ni1h1d11, tlw Pugt·I Smmd Bn,-in anrl s1111tlrnt>sh'rn \\'11,d1i11g

hrn, 

U11ri11g the low1·r .\I io(•1•1w tlw 11111 ri111· 1'111lmy 1111•11 ts hec•a111,

mud1 11111n· n•striC'kfi limn d11t'ing- tin- Oligo(·1•11P 1111d t lu• rll'· 
posit, fonm·d nn• now fo1111d oukroppi11g- in tlH.· \'i<'inity of 
( 'la!IH 111 B1ly on t lw .,011 th ,-hon• of Uw St r,li t of .J mm rle F1w11.. 

in thl· Gray~ Hurlmr niginn lllld on tltti nurth si,le uf ('olunthin 

Rivl·r in \\'1tliki11kt11u ('tmnty. Tlw 11111.xirnrnn tltiektni,.;,., in the 

1·1•gi1m of ( 'hdl,uu Buy a-, wdl ,ts at Grny., Il,n·hor i,-, tlpprnxi

nmh:ly -i.000 fct•t. Tlw nmt.trinls an· prt'.dornirmtiugJ_v r•mr-;<.•

g-raim•il sand>1.tom'"• ,;Jink" 1irnl 1.·011glo11l!'l':d1:s. Tlw_v c-ontiiin H 

fairly almnil1lnt fomm whid1 is quifr di,tind from the old,.•r 

OligtH'l'lll' fournu, IL'- wdl as nw ,\'Ollng'l'l' uppt·I' :\lit1c1·111· fa1111a,;, 
Om• of t In, mm1t eommo11 anil din l'll<'tcri>1tie s f)l'<·il'~ oet'll n·i nµ; 
in this famrn is ,lrca 11umfrr,·ya11a O,,mont. Tlw fnunu m·eur

ring u-i t !tin llwst> dt•Jmsi Is is rrf Prrri I to 11,t t h1• . \ rnl 111011 • 

t .. r .. yuna Znm, nml tl11.• ,.h·aht l'oHtllining Hw fot1111l as 1111· \Ynh
ki1lk11111 I Iot·i,mu. Futm•p shulil~s may ,lt·h·n11im· that tlii,. 

hni-i:1.011 is tll!' l''Jllivah-111· of I h1• ::\1onte1•py for11111Jio11 of Cnli
fornia.. Suffit'IPnt. evid1.ilH'l' i, uut 110\r 11railahil' l'o w:.u·rnnt .,t1l'h 
a dinid t•orrclnticm. 

,\I lhe t·lost! of t.hc lmrt>r 11ioet~nt• the Pnciiit· ('oasl 1rtl,; suh 
jl'l'h·d to inkns<• dl'tol'llrntinnal 1110\Tlllf'llt~. .\ !1trg1· part uf 

1 lw fur11w1· ,-1•a tlool' wu..: d1'\'/dl'1I aim,·" ,l'I\ h-n•I. 1--l'dinwu ts 
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for111(•1'1y dL•1)0sifril w1.•rP fol1h•d and faulh,d. Till' 1wwly l1lt1\'Rll'd 
laud Ht'f.'11;. Wl'n• attneknl h_v cro-,imrnl ag(•11rit>s 1111d Uw 111~\'d_v 
,h,rind ~elli11w11ts wt•r,.• during the cour~e ,,f uppt:r ~Iim•1·1w timt• 

d1•posi lt·d in m•w I y 1kn•k1pl·il l•mha_rnu·nt", I 11 \\' a,;hi11gh111 1w111·

ly all of tin· 1n·,frrn portion of the stnk wa,; t·lerntl'd during tlw 

111itldli• .\[iol't•uc. Du,·ing tlu.• ttpJll'I' :\lim•prw twn srnnll l'lllhny

llll'flt, wn·1· formed. Om· nf tlu.''-l' e111l111_r1111•11h wn,- :-ihmh-d un 

thl' Wl'sfrrn sidP of 1111.• Oly111pi(' I\,11i111.ul:t IIPnl' tht· mouth of 
t~uillayutl' Hi,cr nml the other to the north nnil ms! of Cirays 
II111'11tn·. App,u·entl_v the land areit during the upper Mio('('tH' 
t-Xh~n1h-1l 11111eh fortlwr to tlw west th,m nt prc·~Pnt. The uppt•r 
.\Iiol'l'IJe s1•tli111enh in w<·sh-m \Ya:-hington ('Ollsif.t of sandstones, 
<·011gl1111wrnk;;, awl ,-J111h-,:1 of 1111tri111•, ,,;Jmllow wnh-r origiu nml 

pnss(",,; II lhic·km:,;s of ~.ooo frd. :\larim: inn•rh•brnh• fm11111,; 

11 n• 1111111111:rnl nnd nrP ,·lo,,(•1.,- n•lateil to tlw Empire fo111m of 
I h·••:-.ron 1twl th· Sun Pnhlo nf ('alifornia. ~11ffil'iP11I P\'i1h•m·1• is 
not ll .. _rd a \'ailabli• lo warrant 111nki11g l'Orl·1·httio11 or tla· IIJ!fll'I' 

:\I iol'f'lll' or \'\'a~hiugtm, with tlw Empi l't• lH" :-,1,au Publu fnr111n
tio11s. Tiu• upp•·r .:\linePtll' fnuua nf \\'ashi11gtm1 ; .. rdt•l'l't•d to 
a,. tl1,· Y11ldi11 ,..trigab1 Zm1t· from 1111· pre,..PIH"P of thi .. 1110,..t <·hnr 
uctPt·ist ie .,p(•ci1•s. Tiu· strata {'1111taini11g this fauun arc b·rm1•1l 

tlll' '.\louh•,-aim lforbmn. :\[011h•,-1mo fo1·1111dio11 might Hppro

priatdy Ill' Hsl•d. 

Along- t hi• l'i'l!:-d 1•r11 slup1•s uf 1111' ( 'asrmlt.• :\fo1111 t nins t lwn• 

are 1·xh-nsin· ck•poi<ib of 1u1th'.sit i,· film,, nml inh•rlll'rldi·d luff, 
11ml clays. Tlw okh:•r Eurt'IIP 1li•pusih, p1t:,,s ht·1H.·uth tlu•,,,1• ln\'11>, 

1do11g tin• wrstt•m HHlrgi11 of tih: foothills of the ('as('!ldl's, l•:x

posun·s an· wdl 1ll'fiul'd from Emm1d1L\\- tu ( 't•dar L1tk1• i11 King 
( 'ollnty nml tlw 11.u11e E11nmdaw voknnit• >'l!rin, j .. p1·m·ir1io11-

nlly appfo·d to lh1•rn. Tlu•y nn· ut lt•nst hrn tho11.,1uul f<•d in 
I hiekne,s iu I lw l"l.'gion ,,trnli,·d. ThP.'- may Ill' tlw wt•slern •!~·

le11si1111 of Hw K,•1•t·l1t•l11-. \'ok1mi1· :-i,•ri1•s whit•lt lwn· lu•cn 11nipped 

in 1111• S111111111tlmi1• Folio h,r nc•orgl' Oti;.; S111il h and F. t ·. Cul· 
1-.imL• 

~ .8:1:1,llfh, 0, 0,. IIIUI C.,11'111.l:11,~, ,Ii', e, !!11U1>11111\h1ll,1 1;J1rn1l.,~l!lll:!1,l•l•''·i 'P, i-!, ,1;1,,,,,11:i 
:!ln:1"'!',, ,l"'.,::,U,·, urn,., UUH'I., 
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In en,.frrn King C'ou11t_v, north of ('t>dar 1.akl:, lliere a1·,· 

PXpo:<Ul'l•i-: of ~rn11mli11rih•,- ,, liieh ,ur- intru~in· i11h1 a ~wl'il'>' of 

11ld 1111·ta111orpliic 1p1nrl:-.ih•~. ,,Jnh-, and sehi,;I ,:. Tl11•-.1· i11l ru

~in• rneks HIil_\' h1· t l'IH'nl ensfrrly In I lw ~111111ui l of tli,, ( 'asnult

:H11111d aiu~ wh1~1·1· tliey liun l11•c11 11iapp1·d in t l,l' :-;11nq11ah11il' 

•111nd rn11gk a., !111.: :--1wqua.l1t1il' { ;ra11111lioril l' ,rnd ar•· reganh·d 
as lt1•i11;1t of l'lim·1·11t· agi·. In tlw ,·il'inity uf l'l'1lar Lak,· llwy 
!ll'l' ~d-o l'O\TJ'i:1! wirli 1111: E1111111cla\\· a111Jt.,.,ih:,-. 

'.'\ o 11111 rim· dr·pns i Is of J'I im·1•1w ll,!!1• Im n a, y,·1 l11:1•11 r1·1·11g'· 

11i1,1 ti within HH' ~tnh· nf \\'a,;l1i11glot1. It i, p,,--,ihl1• I hut tlwy 

lllHY 1·xist :111d la• liuri,,d la.'tH•al h 11 11ia11lk nf gbu·ial dril'L It 
i, 111on· prohable that tl1t·y 1u·1·1· m•n-r fornu-,1 and llml· ll1t• 1\'n,t-

"rn part of tl1\· ,-\-ah.• a,- wdl :1,; tlw ea~lt:1·11 \Ob· a !:mil at'l'!L 

Tin: g1•11lng:ieal n·c·onl of I lw Plion·w.· i11 wn,I 1'1'11 \\' m,lii11g-tou 
with I Ii,· PXeqitiun of I la· t ',t,.ntd1· :\louutain-. 11111,t h,· ,;ought 

111 h: rm,- uf' ilia, t roplii ,111 and l'l'u,,ion. 

Earl.\ in tl1t• Quab.:rnary or po.;~ihly in lah· l'liocl'tW liuw 

I he 1,·p,;h:.·rn l'Oa,:.t of :Sort Ii .\nwrtl'll wa,. again ,;11bj1·d1·d tu 

ckfonnn ti1mal IIHl\·vmn1I,; wliieli 1•1rn:.;1•d for a s1'co111l I i11w I lit• 

nplift of tlw Sil'rl'11 '\1•n11la,; a11d ('a,.1·a1li•.,, Tlw 111·t·s1•1it ('as. 
nule ;\lm111bllll~ nf \\'a·,l1inglo11 11·t-re 1h·n•lupnl by a _.,,,j,., of 

diffl'n•nt.ial uplifti-. The original JH'.IH·pluim·d ,-urfa1·1' of tin· 
p1·t•,-e11t ,.jh_, of thi: ('a,.1·a1h•s was l\aq11.·d dul'ing llw uplift am! 

Hit broad fl'ntun·, of I la· drni1Ht;4"t: adjush-d lh1·m,u·ln•s lo Iii,· 

,t n1el.11 l'l'. Volcunil' l'l\t'l'/-('il'~ ln·1·a1111· c·o111·l·HI r1d1•1l al ('Pl'htin 

pni11 I:- I 1P111·1tU1 ti tt' ,-u I' fn,·t• of th,, 11pli fb·d p1.•111:pl,ti11 aw I u pou 

ii a,- a h1Ls1• pro111im·nt n1len11i!' 1·or11•;. wl're 1lpvd11pl'1L 

G~;:,;1,:B..\L STATl•::.rnsT OF' Tl-rn l•jul'E:'iK 

:\' 11 r,·<·m·d i, a ,·n i blih- of I he geologiC" li.i, tory 11( \\l·s I l'!"l1 

\Vasliil)gton ,luring tl11· 1•1lrl_v Ern•pm• q1od1. Tiu.• l'l'giou ,, 11, 

pr,·s11111alily it ln11d area not 111111·li •·ll'vafrd ahon• ,.,t•a h:n·I. 'l'lw 

gmlugi1·al hi,tor~· of \\'ash111gl1111 d11ri11g- 1111'. llp[n-1' l•:m•1•111• c·irn 

1111 111u·Ii,,d.ly inl:1:-rl11•1it.1:11I f1·111:11 ,, f,lii-ily pq1npldtf .1•1:1ii1,1·i'I. 1u1 1e~

hibU11il In ·l:ht, 1!n1rl1,,,~(~e r1:1!ik 1•,;1101<1u1·tii!I. l\h1 111•h1~•~ 1tslu1fd1n! n11d 
l1tncki~h ~,,:.1,d:.1,f1' fn111u~s 1t,t'tf 1tbund1ln1I 11111 1,1(111 11s hmd fl!,1•1l,!I, .. A111 

e1!'1Uni1u,1,:lh'm ,,f tht'f IIUU'.IIJ(, i111 r1iil'fa::b1•1tt(" sr ►1i•('1fo:~ 0it:11rurd11,g wi'lhh11 
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nodh llH11k,- of Uw Ol~·mpic .\lou11tai11 ... 011 till' :,.;m1tlll'a,h-rn 

p111'1 im1 nf \"1rnl'.tlll\'l'l' h,!and, in thi- lmn•r l'uwlitz \"nlll'Y uml in 

tl1l· hill:< of f!outhwl''<h-nt \\'a,.hi11gto11. On-r {'nn,.;irlernhll' pnr

tiou-1 of thtiSl' n n:a~ IIH'.J til't' 111orl· nr It,,.,, nh,;t•11rl'1l by lah-1' ill nt~ 

or t111f-. IH' hy ,ll•Jmsit;, of glnl'iol 1lrifL ,\s H n•,rnlt t\w ;.:urf1u·1.· 

l'X JH1s11 n·, nf t In: Em·Ptl\' fornw t ion, :q>1war iu ti 1l· fo1·111 of i ~o
),ded oukrnps. In SOlllP l'il~l·>< ii is po~,,:ih)" t.o d1·h-rn1im• ddi
nitdy that tl11.' i11li·n·,·11i11g ('0\'1.•rl'd an•a~ ,u-1• u11iler-lai11 11.:itl1 

-<t ral ;t nf E111·1•m• 1tg1·. 111 otlll·I' i11,-t1111e1•s tlwir fH'1•,1•11<•p i,-. only 
couj {'du rnl. On t In.· 11111 P"" it<·i-ompn n:ring thi,- rq iorl a 11 ,•lfnrl 

1111, ht·l'.ll mude to l'l'pre~•.•nt I hl' distribution of tin'. JH'1•gl11ein ! 

for111ul ion,-. Tho,p area,- wln:r1: l'hl" ,urfttel' •.•xposures II r•.- of 

Ph,.i,tnc'l'.IH' llg'.C' bnl' 1dwn: tlwn• i, s.01111' •·t'id,•nrl· to imlil'nk thnl' 

I lie 11111IPrlyi 11g lwd rock fo1·1111d ions lll'I' Eoet·m· I ut v1• ht'l'II nm ppl'II 
11" Ene1·tn·. \Vlwr1' llw l'fllltud,- ltdm.'l'II Em•(•IH' nml otlwr l)('d
rnek fnrnmtinns 11r-1• en\Trt.•11 tlw prolud1h- nppl'nxiumk p11siti1111 
ur I hl• cont ad lint)>< Im\"<' lwt.-11 i11><l~rll'tl upon I Ju, lllllps. Tlws1· 

fnd~ .-ho11lrl In• horul' in mind tdtelll'\'t:1· d1.41till·d ust~ i,- 111nd1• of 

tlu: lllllJh. 

The s11rfncc• distrilmlinn nf tlw 11111ri11r. Pstn11rim• Hll{I Im .. 

,-11lli1· pha:<I'" of tlw Em·,·m• an• aho dt•sig1mh-il upon tl11· 11mp,.. 

l 'swdly tl1t·_r an· inh•rbt•1lth•d ~-iH1 om· a11utht·r !nit 0111· pha,..,· 
prl'rlomi11afr" nn:r 1111' oth1•1·. I 11 ,,,·(•ry l'llsl~ ti,,. pn·ilnmi1wti11g 

ph11sl.' Im;. h1·t•11 m11pp<1l 

Along th,· north ,i,h· of tlw Ol_ympi1· P,·nin,.ulil, EocPtlP lw
,;u[I-. togdl11.·r with i11terb-:•dded tulr!i- nml sh,th·~ tn·rnl from Port 
T>is,·ovC'ry Hay w,•s.frrly tn tlH• Point nf tlw Ardu·s ,;1ml It uf 
( 'npe Ji'luth.·ry, Jfotw(•cn P111·l .Augl'l1.•,- and Port { '1•1~,;('1•11t a 

lo11g1w likt- lllllS.~ l':d,·ml,- nod lwl'l.r to Un- Strait nr ,J mm 1k 

Fm•1l, This hell. ur l1n·1l l'Psh 11po11 the nlrkr .\h-sn:t.oic ,,1.-tli
llll'Hhll'il•:, of thl' Ol_ympic 111ountllini< u11tl in t.urn for1w, tin· lm,H·

llll'nt for tlw on•rlyi11!'.( 11rnri1w Oligm'l'IH' 1kpn;.it,-, 

Tlw hm11ilt-1 just dt.~rrilll'd t'X teml ,;outh,•rly uro1111d tl11· l:1Lst 

1111d ,-outh lianks nf thl' Olympic 11m1111ta1n,; 1rnd an• aho l~xpot-1'.tl 

in tlw H,tld Hills of n·ntnd Kibmp C11u11ty i11 th" Pugd Sound 
Ba,..in. 1f all the 11nrlyiug dPpo'."its uf ~rlae111I drift wn1.• n, .. 
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rnrn-t•d t!XprnHll'l's of hmmlt would prt'sumal,ly occupy the l'ntir<• 
so11Hwrn pnrl inu nf th" Pu'°'d So11ml Basin from tl11.! Ol_nupiC' 
11mtmtni11" tu ll1t· Wl''-kl'II 111nrgi11 of lltl' Ct1sl'1Hli·!<. 011tcrop, of 

basaltic lava ,md inkrhrddc-d siuHh.tonPs. and ~ludrs m'C'lll' in 

t Iii.· hill~ south irnd soutlll'nst of Sc·att k in King aml Piel't"l' 

rnunlil•~. Similar til•posits are prcsl'llt in Thurston, Lewis and 
('11wlib cnuntil:'s. In Paf'itie, Wahkink11111 nnd r;rn_vs Hnrlmi

<·mmtics extensiw t•xposut'l's orcm· intimah,}_r ass.oriated with 
y01111g•pr marine ,h-po~its of Oligrn·1.·111•, lmn-r )liol'l!lle tlml ltppt!r 

:\Iion•lil! ng1·. 

lu the foolliills of thl' Casrncll's in "!'stern Skagit mid What
com munties thl'rr' nrc· flmall lo('al ,ll'posils of ~nmlshml':-. m11l 
,d11dl'., of prnhahlt• lnc11,,trirw ol'igi11 for,rn.·d <·1mh•mpoi·a111·011,dy 

with Hu· t'hhwrim• mul 11mri1w 1fr·posit,. fnrtlwr south. 
The .,oullwash'l"t1 port ion of ,. 1rnt·m1n·r l,;ltwd from .\ llwl'I 

lluul WP:-.h·rly tu ~1unhrin Hi,Pr j,. 1•11111p1r-.i.-d of i':,w1•m· lm,;alt, 

Hllll lm .... nltie tutr~. lnll·rlil'1hlecl with HI(' htlfs Ill'(' ,;Jtah•,- ('IHI 

lilining- typil'al 111nri111• fu.,sil i11n•rt..!1rnfrs. 

LlT~IOJ.OGY. 

Tiu.• ErJ<.'l'lll' •wdi111t•11hH'Y roC'k1< l'mtsi:-.t nf 1111•di11111 hi 1•onrs1· 
,!.!;rnilll'll s11mlst.rn11•,;, thinly l:1,ddPd nnd 111u~ ... l\l' i-ltail•:,;, ulh•rn,d

iuµ; tlii11I_\. 111-ddPd shah•,.; am! ,-;111Hi,tnrw,;, snndy •dmk•,. ,l11t!_v 
,iu II bh,w.-~, <'arhm1a1·1•011-. ,-.Im IP:, nml con I sPu 111,;. TIii' c·oa I'"' 

gTnined "amb,hm1·s ar1• ofh•u arkosic i11 en111po.;itio11 a11d ~how 

110 w.-11 ddiiwd l11•drli11g plaiw--. I kea,ioually tlwy exhibi~ t•ro-.s 
lwrldi11g ,md runt ai11 frng1111•11t-. ,,r ('ll rhoni1,1•d \", ood. \\'ht•!I I'\ 

11111i11t•1I 111ir•1·11.,.eopii:ally tlll'y :ir,• fo111ul In Iii.· ernup11,1•1I of ,rnall 

1'ot1111li·d J:.!,Tai11,; uf 1111arb:. h,g,·llwr with imgul,u· 1lml rnm11h 1d 
gmi11s nf l1nclly ~dtert•d f1•ldspal' 11ml fragnwnl, of hiotifr awl 

hor11hlt-11rk. Tiu.· n·111t:•11ting 11mh•ri1d r1111sisL, nf ,.jJi1·a :uul inrn 
uxidt•. Tlu• ,;111111.-.trnH''- wl11::11 fn•;.,h poss..:•,s a µ;ra_v 1·nl11r h11t 
wlu•r,- PXpww1I lo 1,n·atl11.-i-i11g rangt from hrow11i,l1 g1·a.\· In 

l11·11w11i,li ydloYI. 

'rh(! ·!1.lu11lt!!I r11ng1i frmn ll tln.c gr111in,:,I fl:~l\i.iill!! (!OIU1litfr111 t.o ll 

I l1i11ly !l,tfddNl 111HI :l1!uni1n:1tl•1d ,i,1nuliti1n1, ()thm· t1n•1.1itfow 1lt•1~ 1un:~· 
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,in• iuul ,;how 110 indinttinn,-; of ,trntifil'ntion. They hn•ak "'-ith 

a di,-tind e1111d1oidal (nad 1u·1·. :--till ntlH·r nffid i•·~ H re I'll!'· 

lmn,n·1·1ms 1t111! grndl' from that condition lo an i111pt1rP ,dwly 
liJ,l'uil1•. \'i•1·.,· ('OlllllHIHI_Y 1111' ,d11tk, lll'I' ,11111ly llllll rm,;s h1 n ('Oll

ditiou Wl!l'l't· Hwy wotild b1• l'l1l,.,,1:d ,ts 11 ,dml_v sandstom•. ThP 
,.hal1•,; 1'1111g.- iu 1·ulur frnm a light g;rny lo a il,u-k d101·olah•. 

( 'i·dai11 11f tlil· ,,!,all's upon rni1•ru,-l'opit~ p-.;aminnlion 1u•p f,Hrnd 

tn lw l'Ollipo,,;,•d or tinv \'olt·anil' jll'Wlud.;. Srn1w nf tin· ("0/ll"Nl'I' 

sa111lsto111•,, 111·,, 1·m11p11,,ed of rl'worki:d roh-ani1· lull\. 

( '0111111011 ly t hi' In \·11,- ll r1· <·0111po,l'il of flow Ii l't•(•ei11., in h•n11 i xrd 

with 1·1mr,.,, 1n1111i(·1• itnd 11sh. '1'l11•~" lmn• lwPn suli_i .. Ph•d In tlw 
ndi1111 of r111111i11g wnh-r at I hl' t imt• of (h•po,.il-iu11. E:d,·ndin,I,{ 

1qmnnl fnun the r1mt11d, lh1· ,mdinµ 11elio11 of wnlt-r hP1'otlH'"' 
111or1• pronum11·1•1I. I llush·ation,. nr tltis plmst• nf d,:po,it umy 111• 
-.p1•11 i11 ll11• .,111all rod;. 1111 ti i1.•rx sun I h uf :-.1•a t t Ii• a I Hmm 111 ii.Ii 
~tntimi. Tlw_v Wl'l'l' prolmhl,v fnrim·tl during an ,·pod1 11f \'ol
t·1111it· 11 d iY it _r i II dost: prox i u 1it y to ii l"Pgion \dwn· .. J n·nm,- wt• l'P 

,·111pt_,,-i11g· iuto a umrirn• l'mhn.nm•11t ns 11111rim• ro.,,,,jl,; an· urt,·11 
11.,,;01·iah-1I with dqm~it,; only a ,,lmrl distiu1eP 1rnay. 

Tin• thidrn,,,i. 11f tlll'w s1:\'\'1"1d plui-p, , ,tri1.•,; from plae1• tn 

plne1·. ~n11rlst11111· IH•lt,1 i•xi,-1 lmviug- a I hiekrn·><• of 111:arl.v 1.--

0011 frd. Tl11·n· 1tr1> 1111111Pro11s lu:lt,; rn11gi11µ; i11 thick111•ss frorn 

~;j tu :WO fpt'(, Tlt,•s1• I.Pit:- \'Ill'." in H1ick111:,, a-. 1\·1•11 a.-; litli11-

lugil' ('ut11p11,.,iti1111 wlwn t l'l<<'•·d along- 1111-ii- ... 1rik1•_ Exfrusin· 

h,,H,. l't>111po:-.l'!I of altPrmdinJ! ltl,V"""' of ,hnh• a11d -.111111-.tun,• of 

nu·yi11g I hit•k111.-,,- 111·1• \'Pr_\' d111 l'll<'h•ri.,t ii' 1111d 1m1kl' 11p II cu11 

-i1l1:rabh· 1111rl ion of I lw uppl·r Em·1•111· d,•po,-il ~ . 

.\nd, __ •,itie lri\'·a,, a111I luff,. itt 1!Pdlli11 ar1:11, t·o11,lil11h· a luq . .:-,· 

p11rl of 1111: Eon:111· or \\'1•,;h•rn \\'a.,hi11gh11i. Exp11.--llt'l'' may h,· 
.,1:1·11 along- l'nl11t11liia ltiwr. Cmdit l Hin,•r. i11 I he Pttg'l·I S11t111d 

Ha.,.i11 and al11ng- tf11• nurth flirnk-.. of tin: nJyu1pie :\fo1111lai11,-. 
l11 111•a1·ly all i11sht11C'1•,; Hwy are inl.,.·rh,:ihh-d with tl!I' 1111tri11t• or 

1·,I ua1·in,· ,,·rli1111:11I ,;. [11 111n11y pla1•u,.; tlll'y 111ig:hl he mi~bdc1•11 for 

Ihm·, of Plioei·111· 01· Pli•i:-.lm·1•111• agi• hut arl'nl 11111ppi11g b·ud, til 

,11111, Iha! 11111ri1w Eor·1-111· -.lrnhl Iii· ,·iH11•r ahnn• tlu:m or i111t•r

l11.·d1h•d t\ ith tl11•rn. Tlw shah-,; h1•low tl1t•1n Hl'I' t·n1111111111 I,· 1111 kl'd 
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IH'ltr the rnntnrt. Oecasirnrnlly the scdiml'nbuJ rocks aho\'e a111l 
bdow ct•i-tnin flows show tlu.• 11etio11 of h1.•aL :-\ud1 h14t.s 1lf 1w1k•s

i h: wt•rt• pn•sunmhly i11 t rll(lerl in t lw fo1·m or ;;ii!,; <·nn I t'HIJHlnllll)

ntt,dy ·1rith !lie 1uul1:sitil' L•:drui'iioni--, lnsbmc•e~ of this 1·ondition 

nuLy lw scm in tlw roek hill outlit'rs nt l>uwamish Stalion sonth 
of ~t•tdtll' 1t~ wrll as in the ro,•k exposm·es in Cowlitz ('ounty. 

Tlw volcanic 1111,terinls rirnge in minernlogicnl cmnpo,.ition 
from lnu;;ie amlesitcs to aridir lmsnlts. They grndc in texture 
from deni-1: ghLli\V lavas tn emu·:-w grnirwd granular types and 

from finl~ grnined roleunir ash to l'mu•.se ejedamt:t1bt. rrhese 

sevc•ral types arr oftrn inh'iridely mixP,l. In c·c>rbtin lornlities 
~ls along <'olumhiH Rivl'r indivichm1 ffowi,:; nmy ht• st•er\ re!-iting 
11pon mw mmt.lu.•r. BPhn•(•n tlw difTPrcnt flow,; tlu:r1· an: oc· 

('1lsi111rnll.v ,h•posits or light colot'(•!l 01' yellow dn.v Nmging from 

11 few indw, to tl foot or mor(• in I hi<"k1w~,;. l';trhomtc1·011-, mn
h~rinl is often iuduilL•1l "·ithin tlw 1'111.r indicating thl' prohnhl1· 
1•xistt•t1C'l' or vegl!tution tluring t lie in h•t"iutls h1.•twt·t•11 llw 011t

pou ri11g of htnt. Commonly deposits of ligl1t <•ohm•rl volem1ic 
tuff nf r1m,;,i1krnbk· thickiws;.; ,u·t~ i11terc•1tl1ll.1•d wilh tlw l11.nl 
flows. 

It Vl'ry ofh•n l111ppt•11s that thit•k lu_verti of tuff brt'l'l'ltl lun·1.· 
thin tongUt•s of gins!'._\' hn·1l inh•rndfl.h-d. Dm·ing th<:' 11ectmmln
tim1 of tlw l!C'ries tpitmtitieM of ash nml houlder)i ,nin• in t·onhwt 

"·ith liquid ln,·a and \lr'l'l°1.' in pnrt mixt•tl nnd <'1lrrit•d 1:dong with 
it. In cerbiin 1u·t•n11 tllt'Sl' ck·posits wt·rt• forming on fahll Oats 
or Psh1nri1w lm»ins and umrh nf Uw fim·r mafrriul wit" ,,m111d 

aud padi11lly strntifiP1l. llnrine fo"sili. an• occasionally round 
within tlws(• p,u·Hnlly lmked "fmk~-: and h1ffs. 

Wit.hill the lowrr Cmditz \'aJky and in King mul Pi1·n•,· 
cmrntil',. mu-row ,uule,;iti<• <lik,•s uml ,-ilJs lU(' of eommon o<·e111·

l'NIC'l', Tht•y rnngc~ in thickue,n1 frum n fow irH'hl•s to on·r fifty 
f(•t·L In st•n•ral plaee!-t as at <'011) C're1•k 111 ('owlih County they 

tll'(• d1•tLrly foech•rs for the inh•rh1~1ld1·d amh·sifr flow,-, 

Thin sl•dion~ of ,di tl1esl' nu·iou" phnse,; w<•rt• 11x,1mim·d 

111 .. ,i 11.rtiiitiur,1im~lly, ,P1iu~ t i.ttl • d I t\111 i,:iill fL11:1i.l,,:se,11 1~,11 .. w,i.U 1,1.111 Jni.11111:t,t 1. 
1,,:•111,ly11,~1111 ;f,.bt.11~i thN11 .1,1 u11:, mtik lditijl'llfi(11,,tt1,n .~~'ti· 'tlni 1,01:1i1(li:111·:t 

, , , , , ,', , , , , , , , , , ', ,',',',',',',',',',:,:,;,;,,,:,11~~~~;,;,~~;,;,;,;,~~~~~~~~~~~~~~~~~~~~~~: : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :~~~~~~~~ :~~~~~~~~~~~~~~~~~~~~~~~~~~~~- ' ' ' ' 

DNR-00005079 



DNR-00005080 



STRATIGRAPHY, 

'!:~Im 11b,:1~•~1 ti·tl(iti(~t• .is i1,~•(>h'•t!(il in 1,t c,:,1ttlnu1mlli • llt►1!t.h1~1~st(i1'1, 
' ' ' ' ' ' ' ' ~ 

pit(•i.hlug. t11ti1l111c!N1i1(f., ~rh.1:i· li:•'1~1111~ i,1)r.tlm1 (>f tb11 ·1w(~tl1u1 N>n111i,!it.s 

DNR-00005081 



DNR-00005082 



EOCENE. 
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\la1·i11l· in,·Prh•lmlh• 'I\jo11 fo,.,..j!s ar(' e011fim•d entirely to 
Un.• n1•i.h-rn p,u·t of tlw ~tah•. Nom• 1wc111· in l"hl• ~wank or 
lloslyn fnr11ml:iou;; uf tin· l'(•11tr,d Casl'atfos. Fm,,.il plant re-

11min, rn·c·ur botli in tlw frt•!<!h wntt•r 1rn1I 1.•~tunrirll' dqu1,ib,. lu 
1111111y {'tLst•:- till' plnnt lu.~nring i:•,tunrint h1itls an~ inh'.rheddl.'d 
with t!H· 111ari11(• !4t·nhL. S11d1 t•ridet1('l' imli,·ah•s ll11d tlw fos-,il 

plant, of lhe ,n·skl'n podion of tlw stnk are of th1· ,;alJI<• fl!-(1' 

a, tlw nmrim• inn•rt.d)rnh•s, llllllll'ly uppL~r Eoeenl'. lrnmtfkicnt 
work has lit1.~ll done OIi Ht(· fossil floru or tlw lal'IIS t ri Ill' lte,ls of 

Hw ( 'm,(·mks to show thC'ir rl'iution" to thi:· fo_._sil flora wc·s~ of 

tlui ( 11ti-e:1dt•!,;, 

~eltl' Dmrnmi .. d1 Station, ~outh of S1•ntth 11mri11t· hl'tls eon-
1 Rining nm rinr· inn•rt.d1rul!· fo!<,.,j],.. ne1·11r n,..,mc•iul 1·d with t lw 
lignite lw11ring stra.tn wliid1 an· tlw e1111ind,·11t uf tlw l'rnd ln·ur
ing ,.tl'nta of Xt·w ( 'tL"llr.> 111111 Ihmtll11. Pn·,unuably Htl· P:-· 

htnri11P lwrl;; of Kiug and l'iN·ct• 1·111111ti1~,-, Jll'P nf Tl'jrn1 or up

PN' Eoel'ttc nge. 
The upper Eoc·tilll' 1mu·inli fmmu,- nf wt·t.fa:l'lt \\' •bhington 

;.how do/1.t' -"'imilttritit·K at tt 11 loealitii.•-;, Jin rirw n 11d ,,,,.tru1rine 
st.ra I a ,,n• int.1.•rhcd1ied hut tlw fornwr m•c-11 r 1war t Ju.• lmst< ll" 

m·II as nt the.· top nf the "C'rics. At !lie prt·,.,:nt ti1m.· tfo.-n• 
-;1•1•111,. to !.l' 110 ,.ufR(•it·nl l'\·idcm'l' to wal'rnnt. '(11hdi\'i1li11g llw 
Tt-jou inh, fornmtionk. Sl'\'Prnl fa1111nl ::,,um•, nmy ult.iumtdy h,.
rel'ognh('1l. In tl1<' typ1• !-Wdim1 lic,twepn Olcqun nnd \\'i11!ot·k 

tlu• marine famul~ hnn· tla·ir dos(';..t rdntiomd1ip to Hw Siphm1-
a I in !'.1Uten•11>1.i,- Zrnw nf th,~ 'l'<·j t)ll or C11.lifornin. * 

Tiu.· fo,-sil floru. v1u·it•l-i somewh1d ut clitft·rt·nt lm~1llitil'.S but 
t!w ,-,trnt.igt'tlphiC' 1•1:l:dion.-. in thnst• lo(•nlitics wht.•t'c collt,t•tinns 

hRn- lwN1 uuulP tll't• not. in illl c-il11(·s lrnm1·n. ,\ hu•gp uu111ln•1· of 

the~ ~P('<'tl~S 1u·t, ncw mu[ mulescribeil nnil tlwir rn1tgl· 1mkm1w11. 

CO!l:Dl1'10NS 01'1 DfrWOSl'l'ION. 

Th,, lmthyuwtric ronditioni. 1111dm· which tlw 11ppc·r Eot,c•m• 
deposit .. of wcdcrn \Vnshingtrn1 1u•e1mml11lt,d r,utgl'<i from n•r_v 

sl10,lh►"' de11th111 bi· t,bu. • ti11tu1n·i11u l;,,~11i·11, t~:► ('(~111.~iblJ~ .,,t. ·11i11u,:,:b,um1. 
,,,,,,,,,,,,,',,,,,,,,,,,,,,,,,,,,,,,\.,,1,,,1,,,,,,,,,','w IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILlllll:,:,:.,,,, 11111111111111111111111111'1'11,,,,,:,w,111 

,. 1:h~kllti~liltli 11,:11· :111:,/Pllll'l'lll 1,t .11111·· l~1,111l'!!lil! ji 1I' ti-1111'!'~1/illilit ,~1,,11:1~~, .(l,11Ht1i1•11,11,1., 
'U:lt'II', (!11:lilt. P:1:11111:. l'Jbilt 'il'.il1t1,1t. 1:iilli!'ll,i'fl'l'l:1 J,i :1',►:j.i; :!!1\1,,ll!lllll, .111:. 'lll,· ,IJ,,1::1,. uua, 
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dr-plh or 1110 falhoms. Coral, an· 1111knmn1 ,1,.; fo,,.,-iJ~ in tl11:,-e 

dqui,,it,. Gl1tt1l·1111ih: whtl'li j,, eommnn in portion, of Hu· E1u·tn,·· 

111' ( 'a Ii f1ll'I I in has not b·e11 l"l"l'ngn ized in t I w Eoe1•m· {1f W 11 ,h-
i ugton. Tl I(' maj nri I.,· of Hw ~-fl'Hl'nt hdou ging to IIH.' Pdt:t·y podn 
a 11d ( ~a,,h•rnpndit nr,. fon11~ 1d10.<1• 1·m·i ro111m·11 t i., in t lw Ii Horn I 
nr ,11hlittnrnl :wm·,. Dilfon•nl inl ,-11!J,idP1HT and dPrntion clt1u·

acl ,·ri11,1:d !111· ,t·11 flw11· d11t'i11g- tin: 'J\,ju11 •·J ►<>l'h, l11 l·hrn,.- pnl'-

1 um, uf K111g-. Pil'l'l't· a11d l.nri,- ,·01mti1•._ 1dwn· 1·sil111 ri11" nmdi
l iot1,. pr .. ,·aikd o,-1·illntiw1- ur tin· 1:lHltay11w11I floor, rnu~t· lmn• 

111•1·11 fn·q111·11 t. ( ln•1· 1 OU nm! or cnd111111n·1·n11,- "'1'J1lll,; nrr· in• 

h•r-.t ra I ifie,I wit Ii ,.a111! ... trn11: ,rnd shnli: 11n.·111IH·r~ and ,·11d1 t·q,n:"
,..,,nt" an iuh·n·al of l·i11n• dut·ing which 1·1•gl'lnlin11 fto111+,-lwil 
trndl'r po,,-ilil1· ,-wmupy co111liti111h, Tin· ,a111l;clu111···, or -,halt•'

:tlion• 1•11c·h s1•1u11 Ill'•· wah·r l11id 111111 indi,·llk -tth>1iil1.·m·1· and a 

l111rial nf tilt' f11r1111'1' •wamp 11n·a.-., \\'l11'l'l'\'t•1· 1111· .. , ntl.a ('OH-

lain omrim• fo..,,jJ,. tl1,•n· i, 1•Yiil1•11e·r· that l·h,· ,1,h,i,k11n· !u1" l1<·1·n 
,ulfkiPl1 tl_r 14n•1ll' f-11 1·a11.,,· l h,· 111ari11t· w:d1·1·, In t ntn,.,gn'"'"' 11\'1•r 

fun1a·r 1•.,hmri,•s. 

Tiu• arko,-ic d1H nH·h-r of 111nny of l h,· 1,111,-,-in· ,-a11dsln111" 

u11.·rnla•r., i II I{ ing; a ni I Pi.-•rc,: eou 11 t ii:•.-. i 111 lil'n h::-. 111•1l l'hy l:wd 

art•n, t·outpo,-pd larg"ly 111' g-rn11itil' or diurifo, nick, whi(•h w1.·l"l' 

h•i1114" ri_uurnu,.,Jy s11ltj1•1·h·d to r•rn...;iirn. Pn•,-111w1bly portion,. of 
tlw Ind('\. \II, SI 11a d a,ul S11oq1rnl11ti(• gr1utodi01·ilt"' \l'."t"'r<:' in 

pa rt ""l'[IIJing I hi,-. rnakri1d. :\Iu11,\· of Hu• day .,Im li-s sl1ow 

ri pph· mnrks i111fa·1d ing Uil'. pr,,;.1•11cT of l'X h•nsin• t-itla I fin ts 

pn·s11111ahly sitwd!'d m·n r llw ,.}um.·, of ll11· l'stuari1•><. Th .. 
,11mdhu11·011s oulp11111·i11g: 11( lam;. and !11(• dq,o,;ilion 11f rnl
•.'iUHe tuff,- ha \'p 1d1·t"•udy hl't'U n·frrr,·tl l.o. 

CLIMATIC' t'OXDITIO~K 

Tl11• 1·limah• of thl• Eol'~llt· in \Va,,hingtou it'- wdl it:- in ( 'nli
foruiil a1ul O!'l"gon wu,; tmpic•nl. Tlw 11mri111• inn~rh•lirnh•,; h1:
lo11g to l-{l'lll'rll "-hi('h ,u·t found for tht• um.;,t part ,Lt the· pi-,·smt 
time· in tht• Wtlh•l"ti of till' tropic~;;. The! frn,sil tlora tdl:-i H11, ,muu: 

-.tory. Palm~ 1111d otfwr f·li.1sdy a.llit•d grnttps pn·do111innk. In 
tl11.· IIJIJWT" lwds or l{ing nmt Piel"('(' c·m111tit•,; fl"' wdl n,;; in the 

.. 
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Olt•quu-\Vinlol'k. n•gmu tlw fforn incli(•ah•,- tlw prP~t•lll'l' uf 

,,pl'C'il·s or :s.V<'lllllOl'l'i'i mu! hit-cl I(•~- .\ ppa rl'ntly lmn1 rds t lw (' lust• 

of thl· 'l'l'jo11 t·tmd1 tlu• ('li11111k heen1m~ ~omt•wlmt ('ooll'I" anil t·t<r

tniu 1mstral t:·p~~ of plunt!< ht'gitn to dl',·elop. This di111atiC' 

c•lmugl' is e,·i,ll'nel•1I in the flora rntlu.•r limn in thl' fon11a. 

~E\\'CASTL~ HH,LS-GRAND RlDOI<.: AftEA. 

1,1m1m.u·11 tr Jtl8"1'UIIWTIIJ:S. 

Till' ~e1n•n:..tle Hill:- lll'I' tlw WN,frrl_r 1·xkw,io11 of a sp11r 

from t.he CmH•1uk :\fountain~, situah•tl lidween ~nrnp11th11il' 

r a lh·y 011 the north and Ced1tr Uin-r nn the south. Tht•y 
nmgl• in ekrn tiou from IJ~OOO fo·t. south of (; rmu I H i1lg1. to ,-1.•11 
kw! nt (,Hk(• \\'u,.;hinghm. Hoth l•:m•pm• a11d :\li<w1·11<• forn111-

tio11s m·<·ur ~·ithi11 thc111. Tlw Eot'PIH', ,·om,i~ti11g' of hoth sedi
llll'llhu·y nml v11ka11it• rocks. 11l·et1pil•,- 1m 1ll'l'II 11ho11t two 111il1·, 
in widl h lll'tlr 1.akl' Wnshingtoo. b11t inet·enses t•a,-h•rly 111 t!w 

\·i1·i11ity of Gr1uul Hitlg-e to on·r four mik,-. Thi,-. lu•lt 11f 1111t

("l'Olli<1 trends app1·oximah•l.v pn,-t 1t111I we"t. The m•sl !'!·11 1•11d 
,-wing~ slightly lo tlu· 11orth1n•"'t and tlu· l'a,,lt•l'II 1·1111 In Hu• 

1111dhP114 Ill th,, \'ici11ity nf nrnrnl Hitlg1·. 

1 'H.\IL\l "l't-:lt I W ot:'ITl(I ► 1•~. 

To tlw north of. 11ml fringi11µ: tlw ltl'lt of Em·em· ouh·rnp,

j 11st rl1•scrih1·cl, Ifft> 11111ri1w ,wdi1111·11h of Olignc-1•1w 1Lg-1·. To th1· 

1111 d h of t h1•,,;t•. for 1l di,.. ta11t'P of ov1•r fi fl1.·e11 mi l1•s. no 011I 1•t·up, 

of fomm t.ions nliler 1111111 PIPistm.•t<m· gl1H·i1d d ri fl 1h-p11sit-. ll l'I" 

kn11w11 tu appc•ar at tlw .. u1·fiu-e nl n11_y lol'alit:,. Heil l'lll'k 1111 

1loubtc•dly t'xi;.;h nt \'llriou,- d1:ptl1;, llt'low tin• tliit•k t•on-ring of 
.i:.tlneial drift. Ghwinl ii rift nf varyinA' thil'krw ... ~ n1unl b tlw 
:-,;: 1.·\n•a,.; t k II i IJ,-, lrnt in nmny pl!u.•l';, it !ms liN~II n•111m·1•tl hy 
l'l'o~io11 ,·xrm;;iug lmhl outc-rop~ or lwil roc-k "'lll'h 11 ... Squuk :\Imm· 

htin irnd TigN" lfmrntuin in111wdi1ltd_v N1,t of 1i.;,.,u1111d1 ( 're1•k, 

TIH, hiHs j11,-t 11orlh of :\lily <'n•1·k an• ,:oml'wlml 1•11ggt·d 1e1d 

,-Jimv I la.· 1•ff1>d,- of µlneinl ,;t•ouring. 

1.rru1n,1H,1. 
rn1,,,.,., ··:1,'1'1·•:••"''"'':•:·• ... ~1:•·•••1:,,.,,.,,,l'i1•1·••·1 ..,.,.,.,. :'t'''l·:11:i, :1.r,11·lil<:(i1'·,· .~,~:,1;,,, :;1:i("1:.1·1·:,il ·,:" .,,., ... 1·1·•1·1,,1"•·11•",:'i'I "~' ,,'~, ,, , ,~"-'~''"'~'~' ,1:: ,':,~!', ,,, ,~:1,1,, ,ll'IJ, 1, ,,,, 1,,,, , 1,,, ,,~,:::iiilllli, 1n:,,,. ,,,:"'I~,~,,,!~,.," ,,:I',':,,, ,,''''!JI,' ,,i'i"I 111,,,,,.,,,,~,, 1,,,, ,ii'', "',,,,11,,, 

uf 1i1(1•dh1iffl:ltHl'V 1~n1'1' ··'1'1t1IN'•''llil ··1·•,1'•(••1•1•' '' ,;,1,,1:, ·,,r· ,,,.,·,1·1·"11·i;1·•· :,,,,1·::,.,:,t r,•·••1:r•~· ,W~•.··1·•1••i,,, 
, , I ,' I ,lol,I ,,, I , ,,, , , b': ,, ,,,,, I ,' ,', ,rl' ,,,,II;\,,,,, ,~i,, , 1" , ,,,,,,., : ,,I,:~,,,,, '~,' "'if\!! ii'~,,':~ ,.,.~·,,, ,' ,,:It, 
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J<rnphic~n.lly al.ore the lnttC'r. Tlw ~1•di1m~nlary ,li-ri,..ion i:-. com
pos1~ri of coarse gruinrd ~undstones, shales. sn111ly !';lntl1.•~. ,1;h1dy 
,m.111lstmws1 nml cu1·honiu.•(~Ol1;; st>nm;;. Thetoic ;;event! plm,;l's of 

tht• fommt.ion rnr_r in tlti<•k1wsi. tllHl are i11h•rht•dtlP1l with om· 
,mother. 'fhl' iurnchtone!! nre <·ommonly c•mu"1<l' gruinl'cl nml ap

})l'lil' to ht• fargdy <·ompoilcd of nndcritds tleri\·ed in p1trt from 
n1le1rni<· hn'ni- nnd tutf11 and in part fro111 grnnilt• 1rnd grnn-

01liorik C1'£1ss-hecMing i:-i wnr1·ally VPI'_\' prnnmmrl'd in thi, 
phai.e or tltc, form:dion. Oftrn ... mall :.eatrn, of n ehocolllk-brn,rn 

colored very fine grnined shale 01·,•m· intrrheddt!d in thl• form 

of lt•1lluir1 within till' f!atld!d.otte. Xcur tlw upper and lowl'l· por

tionK of thr thirkl-r h('ds of sandstone 11.l the contacts with thl'. 
;;}1ale h1u1ds U1c1·e are t•ommonly vcr_v thin l1lJl'1">1 uf shitlc fos,, 
tlurn omi inch in thidrn1~s,; int.l~rlll!11dl'd 1vith narmw seam .. of 

,mmh,tmw a.vertLging lt!S:-1 th9.n mtL'--lutlr ineh in thieknei,;;, gh
ing thi,, type of roek tl bamfod or huuinntL•d nppearmu•e, The 
s1u11.h1tom• mas11es an• som(•timcs llS much lli< tmt• humh-cd itml 

fHty fe,,t in thickm•;;s, Tiu.• sh1lles nn~ <·nmmunl.v musr,frc ~-ith
unt vcr.\· distinet hrdding plum:s. They hrl•nk ,rith 1\ <'1md1uitlnl 
rrm:·tui·,.• nml Ol'()U~iorutll.v pos;<;1•ss ,•,msi1ler1thl1• thiduwss. Tiu, 
snndy slud<•>< mul sl111ly smul;;tmw~ nr<, g(•rwridl_v hnrder nml pos

srss wdl-,k·fhwd lwdcliug plnnes. Within thl~II(.! fll"c oftt·n found 
1·cm1•tins of Fosllil lt•fl\'l'l'I, (!llpN·ially in tlR· vicinit~ of tlw car

bmm<·t<ous :wRm,-, 

In tl1(i Coal C'.r(•ck mim.• hu ndrc•cl11 of (m,Ki I t rct'i< m·t·11 t staml· 
ing nt 1•ight angles to tlw bedding pl1lllL'K of tht· t·md :,1c1uHl'I nnd 
proj1•diug upwRrtlr< into th(• i,lulltis and smulstoncs nlmw. Mam· 
of tlw,,w ti•1.•t•,.; lmn, a cli1u1wt1~r of four 111· fiV(' Ct•(•t. 

'l'ht• stl-1tht ouh•ropping along Coid Crt•{'k and in th\· und1.•r
g1•ouml ~·orking" of tlw Cmtl C'rt~!k mines arc litho1ogic·1dly vei·y 
,;imihtr to tlmsl' nu TibhcUs CreL,k in St,c•tfon :J!;!, and tu tho,w 
1d h;;1u1u11.h in l:,t!etions i6 aml :J:3. SonH1 minor rnri1ltirnu,. 
how1•\•l'I", muy hl' notl'cl fllong th!?' ;;trike of individual hc1l,1 or 

,.:1uil lillllVlij,. ·''" ,i,1.i !)i•~t (!llK~! uf t,.ho .m,gluy .(!q1,I ii,,(!,11,1}1 i11. thu (,:ot~I 
(:l1•t!1:ik 11:1illc-, 
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Tiu.· hdt nf ig111•0111< ml'k whid1 1111tll•rlil•s tlw ,;edinu-nbu·y 

plmsc uf tlil' Eoel'11l' is 1·0111pmw1I of n ,11•1·iei,, of lani flows with 
inh•rlw{lrlecl mk1Lni<· luffs ,tpp1trl'lltl_v derin•,1 frn111 smnll fii;.
-.urc" ,uui \'l•nls in thl' inmMlinh• ,·it·inity. ~ om• of thil'l ma

tl•t·inl, lmwt•\'er, 11• found irilerhl'dtk•d witli Ila• ><ulil11t•ntnry pm·
titnh or tlu.· fo1·111ation ahm·t:. Tia• bt1Sl' of i'ltl' s(•iliiuenbu·y 
format ion j,. ,·ornprm•d of t•mtJ,tlo1111:1·ah•s nuult· up of pd1bl<:.: 
1111d lm11 hh•1·s tirml.v ('l'IJ1PtJfrd nm! fh•i-i ,·,·d di r<:d ly from tlw 
nu·iou" pl11ls1·s uf thi,- l11v,1 :rnd tulf. A en1·pfu) <:x:unirrntion of 
Uw lnnl 1u·1•ii,,. along tlH· 1111tidi11nl lll'lt ,..Im"·~ the prc.•st•w·,• of 
1m1d1 int msi1·,, 11mh~1·i1d uf ! h,, ,-,111n· 111d.11r1· i1ulictdi11g- tlud. 

H!nht w<:1·t emttimmw,1:,- hPillg opet11'.d through tlu.· 1\itrli1•r 1•1111-

,-oliilatt•rl portiun,., of tht' tlm\, nllowiug (n•,-h m1lh·ri1.d In wt•II 

\)llt l)\'t•r till' ~11rf1u•1·. :'.\l,rny nr Htl'SI.' flow,- ,;hol'I· tlw 1·1f1•C'ts of 

uw,·emt·n t j tht prim· tu (•on:mliifa tiou a111I c·m1 hliH i rregu In 1• 

,;hnpPfl angular hlil('b of l11mk-m•1I larn whid1 till',\' lu1n• l'1t1·

ri1.•1l along with thl'm, Tlti: tuf'I' lwtls t•nntaiu \'ari1111,- ~izt•tl frng-· 
llll'lih• or Jlllllll('(• whid1 IHl\'l' hn!ll firmly imlur,lktl. 801111• plulSl'" 

11f th,· la\11 an: n:ry poq1l1yrilit· ,;howin!i{ l11rg1• ny,.tnl,- 11f ft.-hi
' pn r i111lw1l1 It•.! in II titw gT;1ine<I grnu n,h11ns~. Ot hl'I" phm,e" 

1111-.,-t·,,- n di,;tinc-tly fim• gminefl lmsnltil' appt·1u·nrwt•: !-.1.}IJll' i11-

1 Ii vi1 lu11 I tf nw, 11 r1· emupk•frl~· l11m1•ym111lwd w·il Ii ,;frnm 1·1L ri tit•,; • 

• flit· I H'llll'i pal ,-t mrt II l'H I r,•u tn n· of t lu- X ('\l,"l'/1~1 le-I i,;,:1u111ah 

an'a i, 11 hnmd nnl it·lim· trending along- Hit· dir"l'I i1111 of t-lu• 
\' t'Wl'asl It, J fills. Ikhl"t'l'l1 la k1•,., ,v a~hington ,rn, I Sa11111m111ish 
it tn·mls :\"nl'ih J!i \V1•,;t. In tlu.· ,·it'init_v nf the town of J,, .. 11-

qu11h mul S111111k :\lmmtai11 it t rPmls rwarly 1•,1,-t and u-,•,t n1Hl 
then tun1 ... Xurth 4."i Ea"t. iu Ill!' vit'inity nr flrnml Uirlgl'. Th(' 
north li111h of th1: a111il'li111• bd1H•1•11 HIP \'1•11·1!11»tle Hill,; itllll 
Grnnrl Hidg1• 1k•n·lop,- into a hrmttl is~·1wli1u• !In· axis 11( wlii<·h 
t n~mJ..; rH'111·l_v 1lue north through L1\k(• S111111111u11i~h. Thi": 'l\'t!!ilt

·l,!!,l'l,l··.1:!th:in111i1',n, ·uf ,th,1t ,1u1. 1li~:flh1~i .·i,11;11• l,1,,.,,t,1,1,1ti~id· .. ,.1:1.· ,h~i .,l:!1,.~i~~111,· •.111bltlll~III· 

! •. ,.~ • "(··• .1•1•11••• · iiit1i~l;',·,·1·:1'1:,·1t11i1·••• :~1 11·••· · ·•.~:•,1·'·1;.,, · .,..,:•1•(•~1·1•·1··1'~: .• , •:.·j'.. ~t,,,;..,_.,,,.:tt:;;,. ·t ·"·1:l,:l.'1··.11
·•."' • , ,,11',r ,, ,,~,, 111:~,,, ,,',",,, ,,,i~'l, ,,.,, , 'm: 1,, ,~,, ~ ,,1 , ,,~, ,:~,,, , ~, "" ,,,,, , , , ,:1:, ,, ,~,,., , l'IIII- ~"'"'' ,-,:,,11,1111-,lf'I' ,,:t~.,, ,,,ll,,~~, ~, , ,1.,,m:'~" 

J:1~1•1011 . N1:1ff1i:1~!$~,h! J~~,,,1,ilb1g h ~11·1~!%11t;; i~~k,, W,.,,~hi"gt,!1,~1 ... ~t,:;~1 . 
. .. ,,.1:u,11,·•·" fh1i1111ll•ll'!l1• •tl•t•· ill1ifr1't ,1, ·•(1l''l'l 1t1•1,I••· !1~1,,,,,i 1·,t l:!Ji,fi•i•r 11111111:rrt'I· ~11•1,1". ,,1 ,,~,I,,, "It ,,, , ",I , ,~:I " ,,,I ,It,, 1 ,', I ,,I,,, , '" 11' ,, ,,,,,,I,,;,:! 1! ,: , ,,,, ,, I,, ,,,,I,',' '''':,I,,,',,,,, ,I Ii,, , , ,, 0 ,,, '",' ", 
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Im~ on its 

uf C'onl C'rt•ek frurn it,, 1mmth to 
0t'<•11t· upon which ohi-ll:t·riltim1s for 

,·iui ht· uhl11j1wd. shnw tlw strike to 1·,rngt• 

+5 \\\•,-,t to the lnth,r 
of thci tmrn of 

range lwtwt•,•11 4-0 and 70 1;; 

ht•twet•n .if> and ;j{) tlw 
Wl'rt• tnk1m rtlwt· to 

rmul <•uh in fornuttions. 

( 'r<•t•k tlwst• sirnlt; st r,tta crol!ls tlu• mouul:aiu and l'NLJ}!Jt•ar 

:\fo11ntai11 hc·twe,·n Tihln•tt,.; mul h-
and nm.v 

Mine on Tiblwtts 

m 
a II ll \'(' I'll J.(e 

of Gmud in HL•r-

to Sumerm1;, oh:;;,:n·n-

t.iu.1u1 w~trn rocurdml bnth ou 1.,1.ud1-i1~gn1und 
·w:l''•·r·.k•:''1··.,. ,~., ,1·• 111 ··~•1··1••:, ·,t:,, ·1··1'" ·1:1••:I ·,1t.-,.,::1,,·,,,·,. ·•.,1· ··1'·1·11·• 1~ 'l'•(·,1··1··t·· ·t·'"'' •·1·•·• •1··1 ..... 11· ·1·11.,•·1~:1:1.111·11• "t ~If , , ,,,,l!lal~:ir, ,~,1; ,1," ,'I!,,, ~: , ',,~',,~I, ,, \., \,, ,e,· I,, ~,, ",, ,,,,, ~:i:,, I~ 1 ,, , 11', ,1 ''f'!l,111, ,, ,1~~1, ~,I, , ",I~ ~11, , .. llf111<,ft"I!,, 

1,f (:JHod IU,l@t~i hi St1(:ti(ui lS., ''J'i:rw1'1,11l1lp !\l,41 Nm~U1, lbtr1,go U 
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north side of tltt~ 1rntii•litw. At tlw dPpth nf tl11.• <'rosseut hdow 
t ht'. ,mrf1H'<' tlw shntn nre m> longer piklii 11g n·rt ie,d, ht1 t a,-

Sllllll' tl dip of 6-li · to the south\n:!:>t. Oukrnpl', o( s1mdi-hmt aud 
.... lutlt· on t.lw south sid1.· of tlie untiditw an.· onl.v known in ;.l'c'

tions I and 2. To the vn•st, hH\'t~rd Luke "'nshi11gto11, tlw 
l'Otmtr,v is ,dmost. entirely covered with clcpoiiibi of glaC'inl drift 
tUld tht• only prc-glaci,ll outerops t'Xposed at Lhc '-Ul'face nri.· 

o<•<·asional mu.s,a•:-: of hm,A.ltie Iara mul tuff'. To till' ea:,;t nf !;l't'

tion~ 1 and l:t uo :,;edimenlary rock!< arc L•xposed fo1· a dishrnrt· 

of six mifot.. Throu~hout this tlistnnre the south lirnit of tlu· 

ltmts whid1 is indicakcl upon :\fop H, Plate Ir, ifl in dim+ ron
hLet with \'t!l'J thi<~k deposits of glaci1Ll drift. In Sl'dions rn 
1uul 18, '!'owns.hip !:ttl Sm·th. Huttgt· 0 E,1st. nuuw1·1ms PX

pos11n,;;; of Eocl'lll' ;,1md.stom1s. nml ,;Jmh.•;.; t·ontnining eou.l 1111iy In• 

sel"n ,dong mw of tlH• brandll's of l~snq1mh l 'rl•t-k. This. lwlt i,, 
1tbo11t one-third mile in width 11tul hrn miltis in ll'ngth. On lioth 
Ha, nodh1n•st mul s1mthem,t i-;i<lc:s of this s11mll lwlt n rl' In rg,· 
nrP1t:s of muksitit• lnvn which iihould stl'lltigrnphiritlly und1.•rlit· 
the sl•diim,uts. Thc,-c .sL•diment,; nrc• pre..,1111inhly II rt•nmant of 
Hm,t· whit'h tlt orw Him• nr<·h,•d t Im ant idim• and lun·r• ht•c:n 11 rop
ped into tlieir pn:srnt position fl~ u firnlt hloek. 

The· vertic·id n.nd 1:vcn 0,1:rtunwd poi:1ition of the strnhl ultmg 

:\lay C'rt•Pk strong!~- ,,uggci,tl,;1 ,i 8lightly m't!rturnc!cl anti1·liiw 
,uul nl,m n pos .. ihlc f,:wlt npproxirrmtd.r pnralld to the ,;frikt•. 
Aloug thl' st!dim(•nhlr_v ig1tt·o11s 1•011lut•t 111 1L 1mml1t•r of plu<•t·s 
a!! 1m1y be setin near the 1fo,v Creek emil shaft tlwrt' nt't• sliekLin~ 

;;idt~d walls on tlll' luvn. If sud1 it fault l:'Xi~ts ii. quill· pos;iibly 
t:xtcml:-i l'lot1thct\;;terly into thl' Shl:'rwood-Tuylor region whid1 

will lw tlc:st•rilml l11for. 

l"rom .:\Juy Cn~d. ;,outh.,rnrcl tn (',•du ( 'r!!d, 110 nutcropi- of 
Em·Prw ;,trdn huv1: hc,m fourul to im.lir1th• tht inhirv1:11ing 
,,t rut'tm•p, Th,• 11url hw,u•d pitching n tt it rnlti of tin,• ;;trabt n t 

Rt!llhm and Ct•dtu• Mountain suggc~ts ,l po!!~ihlc 1,yndin1tl lm;,.in 
or )!;Ot:NH· sh'dn trt~uding ptrndl<·I In aml lying hl•h'l:'t'tl ( \•dnr 
Hivtr ,uul ~fay Crct•k. 
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GRl~EN RIVER AREA. 

t:f:OGltAl'HlC l'lWl'ltIHl.'l'l!I:\'. 

'l'hl· t'(•gion involved in thi,. 1\rtiit l•muprist~s nearh· all of 

Tuwrnd1ip fl North. R1mg,• 7 E1tst, thl~ 1•ash•rn ludr of Town
:-1hip !!I North, Rangl' (i Enst, tl1e south hnlf 111' Township !t::l 

North, lbngc 7 East nnd the ~oulhea~tcrn ,1uarh-r o( Town
ship !e! North. R,rngc 6 E,ud. This krritory is ilrni1tcd 1,y 
Grtn1 Uivcr in the c·entnd portion, Cedar HirN' 011 thr.• north. 
iutd Whit<' Rin•r on tlu• south. It. exh-nrls t•asterly lo the fool

bills of the Cu:-.cndes A.nd indmlc..: tlw low gltwinl hill, o( tlu~ 

eiLst part of th(• Puget Sound Biu1in. In pliu·es the glnrial 
(,ov<·ring Im.~ bcl•n in pn r~ rPtrn11:1.•1l hy nn,i1111 n1ul tit,· 1111dt•t•ly
i11g 11:oc•1·1w ,mmJ,,tn111)s nml sludt•s t·xpo~c,I. Tht) rnmd. t<dt•n,,i\0 1.: 

011h-op11 urP ,llong the t·nnyon of Grrit)ll RivN· •L111l in thP ,rn111ller 
"tr1•1m1s empt,ving into it. Tig<·r ~louirtAin nt Htl)'IH.· 1uul Sugnr 
Lcutf :\fount nin 1wnr l>udmm ,u·c b(•droc: k !iilJ,, of s1mdstrn1t: 

;iurrmuulerl by rkposibi of drift. At H1ci lill1>lt1m nmrgin of th~! 
n~gion tlw l•:m•PIW st•dimcinhLril!,. ptts:'l lwminth the ::\lioeem• 1mcl 
Plio(•t:111.: Innu, nntl tuft\,. Tll(• contad roughly follow,;. th,: 
Wt•Stl'rn l'"('Hl'p111t'llt of the· foothills or tlw ('as('IUll' llmmt,nius. 

Tltt· Noc·t•1w (ormtLtion <•xpos.ed 1\"'ithiu thi1o II !'I'll i, nlmo:-t 

,.-xdui¼ivdy of sedimenhtry origin. Minor 1.munmts of 1gneot1>1 

1mderiul m•c·m· in the form of dikc•1- aml s.ills. 'l\·hi<•h arti prohithly 
1m.;t-Eoc1>tll.' in origin. Tlil'Y llltty h1we bet•IJ foeders to thl.' 
li!mmwlaw lnvns whirh nnrloubh•dl_v id 1t fornu•r tinw em·r•t1·d 

th is 1u·t·11. 

'l'hti sedim1.mtnrie,; POUKist uf snnristmtl•s nnii shall•s nf vm·y~ 
ing l'hur11ct1:l'iRti<';;. Tlw ... ,md,;tmu,s 1u-e u~uu.11.,· uuli,;,.;ivl• 1uul 

thick lnddcd with a lmn-n1is.h gr1iy rnlor whl'n frl'slt. ( lfh:11 tlll',Y 

(·xhihit ,~rmu.;-hedding. f\•rbliu plmses 1H'l' n•ry crnu·s1.• grained 
,uul nrkoioiic. Omi of thl•sc l){'di., l\!i exposl1d rw,.r Fmnklin in thl• 

e1rnym1 nf Ch1•1.•11 llin•r, i~ nl11m1<t 600 fl:l•t in thi1•k1ws,; and is 

pen.illknt in lithologil' duu·ttC'h-r throup;hout this 1lr(•n. Thi>1 
helt i" medium grninl'tl nnil lmrd. \\'lwn 1\'l'1tthert<d it 11-.sunws n 
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:t 1 
of thi,. m1•mlmr npp(•1u•,; nt tlw J<'rn11kli11 wagon 

1ionl1u·t wit Ii l<'rnnk lin s1md;.;hm1· 11wmhe1·. 'l'lu.• 

Pl'(!• 

mnmmt,, 
It has 

wrih·r in 1.•omw,.•tinn witli an 

1•0111 ffohJ,. · 

~·1·1u ·r 1 < au rm i • 

Kt1rul,~· 

<llr:11,wnl"b '"""'t b111~11:1i1t ~,lllidlllll!>:1,1:,' ' " ,, ' ' ' ' " 
n,m1.,1' 1111,11111 ,:1111111., •.. : . 
'l'.~tn!ilHJitnu~~~~::~u,ij ,:~~:~u:~h' ,, ,, ,'f ,, ,, '~ '~ ,, '"' ,, ,,, ,, '~ ,1: j 0,',1,',1 'r ,, I' 'I~ 
: !S11n1t,•· ·,ijlUih~: ., , , ., ., , : , , :, ., 
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.,dly •11 :!>,l,H,111i1,!1l •. 1,t, ... tb1,i .,Jl.,1'.1,1,.u.kl.in .. b.ridg,11,. UJ;► ,J,►ttl' .1.,u1rI.,jpu 
tt1•1,1'1kHi1 .· 1111•1' 11111•1/i .. ,,1,•,·,,ti,,il,111•• t ln•·•ti11'1!\lt.·· h1'11.,,1w.~1:it1t · ,!IN~1i1 111·· ,,, ··t11 1•1~'1· •'1 111h1~!1l• ", ,, ' , , , '," ',' :, ', ,,1 , ' ' ', : •1,'1 ',,,, .,,,, 1',," , ' ,, , ,I " , , ,' ,' , ,1,,, f,, ,, , ,, , ,', ,' , ,, " ,, , ,:/:,,,',",::ii:' , ,' ' , ' ~: ,' I ,' ', :""' , ', ,, 1 , ,: , , ",~·, , , ,,. , 1 :,,, , , ,: i,, : , e , , , 

'i11. th1• dh111·~h-t 'l'h•I'• f(1lh1wh1 I~ 111t'1•1,tir~1·1tr•1hl,,, i'i'111l1'l'll'll fi1•111~•11,,ij '11if :',,,' , 1',,,"" ',,: 1 ,, 11',l',,: 1,',',t ,''' ,,,,I,! ,,:,,, :,', ,',' ,'~ ,,,,, ",l,' 1, 1:,1,l':~:,",:iJ,'I'''',, I 1, ,W, '', ,,,, ,:,, ", ,:,,,, ,,,,, 
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of rnnrst· grnim·d light l'oloreti ,mndstone;; togdlwr wit.Ii 1m
nwrou;. intc-rcnlnh•d sl ntt,L of !oilmll' aml t·arhon1H·l'ow, lu•d,;. 

They posst•i,s IL thic•km.•ss of nlmut 11mo (ld fLml lll'l' ill':serihed 
as tbe Kunum•r nwmlwr. .At tht:' bm1e of this :!erit~s thert• is l\ 

light rolored massive ~nmhtont' lmring tt thi<·kness of -!75 fret. 
T!w 1.ntin• Kumnwr Hll'lllhl'r is inroln•d in a ~yndinc with thl' 
lmsal sandsh.1111 1 of the: \\'(•sh•rn limh rc .... ting in the l'Rskm hRlf 

of Ht•l'Hon 261 Township 21 ~urth, llangt• (i Efl.~t. The fol
lowing stratig1•aphir ~l'dio11 has heen llll'Uiillred: 

Top uf t{r,,·Jiun 
llaudr•li "'a mf;,1011,- ••• , . • • • • . . • 

t•nvt•.t·r•,l 
1· ... u,1 , . 
llH-..r:,,.I\•,,. t,a·o,.,·h. r·u.ur~t· ~l"Hih,...d t--1r~n•I.M-foll•', 
r ta.rk .s:rn.r :d:t:tl(,\" ,u.t Od)(UJlll' .•• 

.\h1,1.....th•t1 , hruwn. 1n~-'1lhnn J!"Utnnl "-ttnthnn,w, 
( •f~Hl HIUI i:.·tlrhont:t.n .. u1•i-.; ~hnl••tc ............ , 

t; r.n..'l· -.hn I~· 
t'o:\l ~,•HIil 

••out .., .... ,un 
l11trk ,;rR,r .i<lml,·. 
t'onl .,,~am . ~., .. 
l~rctWUl::4h J,!tuy "'iii\fHhtotll'IP,. 

.ti"'Jr,, l'~ a .r 
C'."•&f w,,.am , •.. 
:\f.t1 M1'i l\"f"' I I roY..· n iHlt .-::r,11y t~oa •·~e ,::ra in••d :i(IUHlrl-f « •ne, , , 

nn~ .. u! Rl~f!t Ion 
Tolitl ... 

:~ .. 
I~ 

luu 

" !JO 
11!1 

7 

..IPR 

No !<t rnhl of purl'ly marine origin lmvl' ln.i(•n found in tlw 

Grtil'n Hin•r nrt•a. In tin'. Unym• member. >iJ.ll!l"ie,, of hrnckish 
wabir 111ollusc1L 1U-t' octw,ionnlly found. They 11rc• in a b1ul 
shLh· of prei.en·11tio11 but lidong 1110.~tly to tlw µ;1:m1;; Corl,icula. 
Nn ,mhdivisions of th,, Gr,ir·n Riv1•1• Em"t·nt• <'nn In· forrnt'<I on 

n 111\si~ of th(• bt'a<·kish wutN· 111ollusen.n fomrn. Tlw spc•<·i<•s 
occurring la•rp llt'l' eommon in all the brarki~h wat.1•1· zmw;. 

111h·1•lu•ddc-d with Hw 111arir11~ Tr•jon m·c·urring forthrr to tlw 
,mutl1Wl·st, Fossil phmt l'l'mnin,. ,u•p 11lnuulant t~t nuuty loenli
tie!-i ,dong Gr1.·Pu H.in•t· hut tlw1•1· is i11,mffid1•11t knowlr·clgt'. con-
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tlw 1n·ogr1•,,s of Eoc·e1w 

n,-t•illntion. Th,· !'t•snlt, of Hws1.

cut hs mmwr-

wdl 

lu· ohs,•rn·d i ti t In.• 1'1111 rad!'!' 

rn tlw 111111w1·ons in h•rlH·tl1h·.t cnn I s1·11111s. 

,-p1u11s attain t.hi<•knes;; 

Cl!lDAH ;\IOFNTAIX AHl'JA. 

11n• wdl 
;;out Ii. 

for11inl.iu11 

iu S<•dim1 !tU. 

;;toru•s shalP,. 1md thes,• 

6.f .11t11fo11•g1•1n1hcl tu11nt!1h,, 

Sl'dio11,

Tla• >1urrnuml• 

drift. Thr1:1.· 

S<•we11stl1: nutidim• ont•• 
lh•nhm 

Ill 

lo St'l•l.ion 110 tlw st1'1du 

hill j 11st 

>i!UHI-
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1'hc Tatiar.11 Fm"llrnltottt of Wt.tft'ru Washington 1 rn 
it'l'Jt.\THHL\l'lt\". 

Tih: E<1('etie forn11Ltioni,: in t hi~ l'l'giou 1ll'l· l'0111 posul nlmnst 
H1tirPly of 1"1ediml·11bu·y rm·ks, co11~i .. ting of sa111l>1toiws, ~huh-,;. 

nud l'1Lrhmmt'l'Olll' hNl!I. Tlw tuhd I hil·k m:,;.:- of tlu- st ra Ill as 
llll'llSUl'l'tl upon llll' :-.ud,u·r· is 0\lt'J' two tho11,;.a11,I r(•l't. Thl' 
lo\\'l'I" Pighl h111Hlrl'il frd or tlw scdim1 1·011lnit1 tlw ,·11111 ~(•nms. 

Tlil• uppl·r half of flll' Sl:dicm is p1·edm11i11antly ,.Jialy. Th" s1.·c

tion as ,t whoh- i-. litl1olo~i1·1tlly sn11u·1.d1al similar lu that 1•X· 

po1w1 I ,d lkn tou. Tiu- follmviug ;,J I'll t i,l(t'nphie s,•d io11 Im,. h..-cn 
ll!Cll!' ll l'l'iJ : 

.:,t1t·.nrH:i;t·•11ildf'.• ~p••fif,1.fl n ... uh·•,-~~•u•,•fl .it t·1•d1u· lfunnrnhs niuu_D t•,.uut:r rf.i.;rut 
Tt•I' or ~~~••ti•lrt f'N, 

11,.u,h•d ,:1·ny •hnl,,,.,.. l~n 
lt1•ntA'H e••Det·••ticHH11•y ~hnf,•. 
h1fpt•!, .. tldl,,1 ..;hal•· nod ~nruly >+huh-. 
Urn'li\·n ~a,ul~ton~· 
I nl••rlu•clth·d "IU!cl"l"II•• 1n11I •hal•· 
lt.nml•·•l Jo11ln-1bd•~tu• •rul .-..hnh· .. 
t'n:d 

( '1~,·t•r••tl 
lhuul,,d ,,rn,I., ,hn l, ·. 
f'ov•·i-,~rl .. 
lltllld••d l,1·11,.·11lsll i;rrll.)'. •IHII" 
n t·•,wu h1: h ~•·tu· 11,_•on ri-t~ · 1n·" in ~•ti l°"t1 n,t .. h.m• ·. 
I hrnd,•11 hrowu l•l1 ,::t,iy •1111 h· .. 
\t •' I-("' h·,, h1·owrt t~ h iril\y ~nn-th, ton 1 •. • • 

'i'•,lttl, 

., ... .,_ 

I:! 

111 St•(·linn !:l!O, Tmn,~hip 28 ~orth, ltitng<.• (I EIL.~t., lfo· sti-atn 

hnn· 11 i-trike of North!,;!(} Wt•st nn<I 1lip to Hw 1rnrthrns.t. l.n 

I his pnrtil·t1l11r lm·1llity tltl'_\" may rqin•sP11t tlH· southv.t•;tt limb 
nf a ,;n1eline "'·hnsl' 1Lxi.<. Iii'!'. sonu·td!l'r(· ,.;011thtt1!st of Mn\' t'n•Pk . .. 
nurl t r1•11ds 1111rt h1n•.~ t to s1mthP11sL If >10, t hi' north I irnh of 
tin· ".\'Hl'lim.- ,.:ho11hl rl'l~di t.l1t• ,urfael• alon~ 1'111: rnlll•J of :\foy 
Cr,~l'k. 

Snutli from St-etim1 ~() nl ('1•1lnr .'\(mmtai11 thl' ,-trilH· ,;wing",; 

aml la·1.•111m's mor,.- 111•nrly uortl, irn ◄ I "oullt nml iu St•dion :JO 

b1:(:1mw:; ~orU1 ¼b. En:1t wiUi ii :1cmtht.:n11kdy dip. Tbr.i :il;rutu 
.f,f · ('.t1rll11 11• l\ 1f;1,111n:t1tin ·1u•,1 1 ·1lb'~!!lhl 1r h1~•i'il~1111I in 'fhi• -'1h>:,1~1

•• ,of 111 1:11i~1dh· ' " ' ,''. '' .~. ·:· ' I' ',· •:,' ' ,, " ',I', ' ': ', ' ,1 ,: ,:' ,1 ',,,, ,,, ,, ,, ':~~ ,, ', ,' ' ' ,, ·: ,' I ,., •I ' ' 'l•,1 ,, ',,., ',I' ,, ,,j ,, ,,, ' ,,1 ,' I I• '',,' ' .: I I I 

,:,1l~~i11~ly pit(ihing -~1.11ti1:H1ut, 111111'1 · 1t:1(1;,i 11'1u:,:11iit 1;111 ]~1f111~ di,,l11i~i-11 1'1i1!,1I- b)' 
(1,ll'1hh1g, 
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RAGING RIVEH AHI~A. 

Eorl'IH! dq)()sits OlTIIITing 'l\'itlti11 this arc11 nrc l'lmfim.:d a.l-
11111,;t l'lllirdy to Township !!3 Sorth, Rtmgc 7 E11st mul the 
nurlh ltulf of Tovrn~hip !t!i! ~m+h, HtlllE,I'(~ 7 Emit. llaging 
Rin!r \'allt·y hl·tuls in the 11011thcrn part of Tmn1ship !tS ~forth, 
llirngl' 7 Enst and 0xtC'nds n<•nrly due north to tht• rnlley of 
Snoqualmie Rh·£'r. A frw surfore expmmres of stuul,;tonei- and 
i.hnk•s nc'('III' hut tlw grentn part of thl' nrl"n is ,k~l'ply ro\'erC'd 
with gl1u·iuI ;mud and grnreh,. Till' ru,:k outcrops art• confirwd 

l'hidl_r to tlw small canyons along the rnlll',V slopl's. Thl' floor 

of the ndlev is mtirdv covered with rlrift. Elerntions in this . .-
1·1~gim1 r1u1gl· from 1,000 to ;J,,'iOO fe(.f. Thi· 1~ut.irt~ 1lrl'li is ror• 

,•riid with 1l dPfl)lt' grmdlt of fon•,it nud m1tforhr11;,;h. 

l'-1'll.\'l'11,U.\l'I I\"_ 

E:q10i-;11n•s of Eot·1·m• rocks oC'c-111· ll"' n rull' in strntll discnn· 

m·eh:d pntdu_•s l'l'IHlt•rinl-{ it diffic-ult tu t!Pll•rmim• thti rdntinn 
or one oukrup to 1muthl•r. S,uulstmll•s aud .. hnl,·s out('rop in 

Hw bl•ds uf tlw 1-r1•1•k,- \n•st uf Httj(ing Uin•r lu:tw1•e11 Pre,.:h111 
and Kt•rriston. Low gradl• ('oaJ and enl'ho11nceous hnnds nre 
i11inln•cl1k1l with tlw ,wtlinwnb uml .st•,·N·al yc,us ago wt·n• 1n·o-.
Pl'C·tc•d. All of the,.,;: 111ah·ri1li);, hnxl' ht•t:n invnd1:d hy <likt•" nf 

,mdl:,.,ih: nnil rhyolik. :'\early ,lil t hi: (·md st•nms art· mot'!' m· 

I.-,.,_ cfo,rupted nm! in plaep,i lmkt•cl. ~lll'h ,•s:pos111·cs 11s mTlll' 

along thP divid,· lwt.w1.•1.·11 U1Lgi11g Uin•r mtrl lsi;tU{lltlh ( 'r1·ek 1tl'P 

cmnpm,t•il uf a h1•mn1isli .n•lluw badly 11lh•t·ed ig-1wous rod" :-;u111P 

of tht• frt:~hl'I' spl•cim,~1t,1 upon (•xn111i1rntion 11r1· fo1111tl tu lit· n 

rh.vulih- intrusi\'t•. To the nurth of T,t_vlnr tlil· dikt•s 1tr1• mull'• 
,.,jfo• i11 d,arnch:r. It j,. pm,sihll' thnt thlist· intrusin,,, mny hi.' 
in pnrt ('mitm1porn1wo11,1 with tl11· Eoc1:m· dq10-~it,,. hut pr,·
s11111ahly the greah·r proportion of i,;1u·h 1111frrnp,.; art• 1t pnrt 111' 

tht· igrwou,i 11mt1:ri1ds whid1 wN·c intrmh.·d 111 tlt1.• lll'ar vit·i11ity 
1l11ri11g tlw t1pp1<r :\Iim·1:1w oi- lmn•r Plim·t·m·. 'rhl• grt.·Hh-r pur· 
tion of tlni riilg,.• bdw1•,•n Rttgin:,c nml Sn,111111d111il• \'alh•_r,. i.; 
<·111upo1<c•d of mulcsih: 11ml tufl\ hdongini,c to tlw Enrnm·htw \'ol• 

r1mi<· t·h·ri1.·s. TIH•sc• lnvns cnn•r 1·xten-.in· m·1·as frorn tlw foot-
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1'/tc Tertiary Formntiont of Wt,,tan Wm/ti,igfon l!tl 

hills of tltt.• ('a;;enrle,; to the ,mrmuit of tlw rnngP. It i.-t quih• 

pussiblt• tl11Lt tln.·st· dik(,,:; ~u·t• rP111111111ts of fePder:-. to the;w lnh
:\lioeNw fiow;.. 

Thl· sa11dstrntt•~ iu•p l11·ownii,;h gray i11 <'ulor, merliun1 J.('l'itim·d 

HHII in rila«•(',; C'l'O~t- lwrl,kd. Tlw shalt•:- J.(l'llffo from ll C'hlp.•.r 

cuudit ion tu H bu 1ull·d -.,tLntly ,;ltak. Thl'.V 1l rt· ht!st I'~ posed in 

~cetions ~J. HI • .!.!l a111l fU'i. Tlwy ah,o ottlc•1·op in St•dim1), 8~ 
irnrl :l~ 1uHI ('1mti11ut• into tht town~hip immulintdy south wlu.<l'l· 

the_v 11n· wdl clc·nJoped in tlu.· vicinity of tlu· TH_vlor eonl 111i111" 

i11 St•dinn, ~. -It llnil ,>. Shuk•s nnd siuirh,tom:)I. witlt iuh-rhc•dil('([ 

coal ,;p1t111s ot·t·11r on tlu· 1li,·i1k hdwe1•n Huoquulrnie mu.I H.nginp: 

l{in'.t' ndleys 111 S(·t·tim,i-. l nml 1~, Tmnlship if} ~orth. llltnge 
7 Eni-t. '.\'o n·ry tlr.•hliled stmtigrnphic se<•tiuui- t·1m be IHl'll.,

u red with I lw Pxr .. ptin11 of tl1mw t·xposun•,; m•<·u 1-ring ,~it hin t hi' 
Tnylor mim·. In th1· 11mi11 t·roMst·ut ti1111wl nf llw minr- 11 ('ro .. s

"'l'<'t ion of t h1· ,it I'll ht j,. 11,.. follmnl: 

T•1p 

.\f,,"111:....:h·«· t•n~u·~· ~r:i •n••tJ .... >ltld,,,1nn•· 
,•.,.nt ~,.inn . . 

II II rll i:-t•l~· d tlf •h!! k .. 
1T ~i",,d \."r.. ~hu l ,f 1'1-H rul•t n11,, •• 

, • =nhonm:•,r,ou:,,;: :1-1nuly ,,rfht h· 
l11u·,1 11111-;,Jv,• •11111l,t ••111 I••. 
t"ot,I ~U'.UIII 

~111:,...1,d\•r, t-(f11UbUttnt• 

t ·o~lt ,i,:1•tun uumt..-1· ... ,.\ t•ll 

Sl1111,, •••..• 
lht~,.a:h••• t"•H~f."-•' .l.!rain•·tl .i.auJl..,tou•·. 
::,,tandy :,1.hn.(11 

1:1.(JH'OU.-4 «Uk•· •• 
« ":n rhonae,•nu.... '!l~ •n ri, 

ll["ll"''ll" •ilk•· . , 
f "o::tt :-tl'fUU 

:(lml,• 
t',,ul ,-:,•niu 
~h~th• ~:our •thtlU}4 h1•n1•i( r-.1~ 1,irn~ Pr' frn,.t-tBl°'. 
4•to\t :r:,'c•.;-tlU ••• 

I~ r~ ,wu ~ha l•· . 
I ( n rd uu1.w;~f \"f' .!"Iii i ul--it hU 1•. 
lltmdrd .. rnrly ,<l111h-. 
l.!l{ht rnlr1r1••I 11h1•1I<- ,111.,· 
I IRl'il: !:I'll.)' ,11111'•. 

('ufft ~••nm, -t·ut hy t-.:.1u.•ou:t,1: rUtc,•,, 
J .JKh t g !"U,\" UUI ,-.,,d \•-• -it:H :tUJ,{t nnt,, 

('oal ~t·~m1 

11111•1( 1-!l'u> •h1\l1• 

( 'nnf "'•41111 

n:: 

.,-_, 

II 

I~ 

Ill 
•I 

:u: 
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t•m limh 
;J;j 

intru,-.ion,-., 
;;lrittn luwt· h(•(•fl 

7 

dmrnderistil• uf tht· 1•stlul1'i1w 

but pn 

ddtit·minP any 1rdl ddimid struetun·, Tlw 

n11tieli1ml 1txi,-. nppt•ur,; to tr,•ml 1dmut 
~(•etions ~:t. 0. 8, ,j (t ~1111wrou-, 

·.1-il'l'iktM1 .!lnll ,Hp111 l11t~'t! b1!t,n 1•11,:!1n·1h1rl; n11u1y of 'tl.rnn1 n1•(( 1,~I; 

.,.,.,•1.;'1··1•1"•·("' ,.,.,• .. t•I·•· 1·1·1·1"'' ·•·•1··••·•·t·1·1•1·"'1' ·1·•t·1"t ·•·1·•1.:,, 1·1"11·• 111•·•·1•:'1 .. t 1·" ·•·•·11 ,,,.::1·1•"•11,•·11 :•1j":1k•"''l"I o·•·• , ,1111,, , 11i1111, r, ,,, ··n,, ",1 ,, , ~,, :~,1111, ,,,~,,, , , ,'', ,, ,, , ,, l,1,1 ·-,,, , , 111~J ,t,,r,1 ,, , '',,/! •~,,,, t,,1, ~,,r 11,,,, ~,, ,1111, ,~,,,, ,, ,.,,, 
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m1lc-rop• Hud apJH'HI" tn he leti,,1- di,,h1rht'.d, po"'""" a ,muth-
1v1.·sh·rly dip a1't'l';L/,(l11g !l5 . Tn l!ti· \l'l•~t of thl' ,.l•di1m~11l:11r_r 

nut<-rop., ,in~t 11u.·ntio1wd. tlw only pn·-J.(liu•ial fnrmatio11:.1 l'X

po~1·d ,~r" a f..11· ,;e1tth-1·ed ouh-rop,, of lmdly nlh·rl'd igneou, 

1·11ek>, O(Tlll'l'inµ; in ~t•1•Hons 17'. 18. H) ILH1I ~o. Tlw 111'('1!.I cli,;
t rihul i1~11 of t-l1cs1• hns 111•1·11 imlieat1•1l upon tilt' m·t·o1111mnying 
rntL p n11d whi It• 1111 ill'fini h- ,.tnh!ll\C'II t en 11 he m1Hh•. yd t h1· 1·1·
ltd io11~ of tlu.• ,.1•tli111t•nbu·ies to tlH· ig11mm ~uµ;ge,-t a fault 
trr111li11g \ortli l:i W,•.,t. H ,-ud1 a fo11II 1•xi.,t .. tin· •Pdi-
11w11t .. along tlH' \\T,.tr•rn ~lup1• nr Haging Hi,·1-r r ,1lli·y hn ,.,. 

hl·1·11 d rnpped rlmrn to t I II' 110d la-11:,,L Tlw \'I'll l'l'n I porl iou of 
Hag:iug Hin-r r,tll('y 1·n11ht1n,;c !Ill 011h-t·op~. It i,- dl•••pl~· filll'd 
with llt-posib 111' l,(IH('inl drift. In ~,•t·ti,111,. 1 111111 l!t in tlw 
1111dl1l•11~I 1·orn1•1· of To\,·11,.liip !e:{ :\odh, H1111µ;<• 7 Ea.st, tli1· 

El)t·1·11•· ,. .. dinwub hu,,· a pn•rnilin_µ; ,trik<· of ;\'(1rth tl;j \\',·,t 
and u dip nl' (;~ to llu.• ,.011tlm1•,-f. TIii'_\' ,,n· i,uh1t.•1l fro111 

1111y uf tlw ,.u,-rm111ding: "11krop,- a111f 111ay pn,.silily r1·pn• .... ·11t 

1 lw vn·.,h•n1 limb 11f a ,1·1·011d antit·liul" l_viug: p11rnll1·I tu, anti 

lo t Ill· 11ortl11!11,-t of. ti,,. IOIU' prt•\·iou:.ly 11u-11t io111·d i11 Sedinl!• 

~J. Hi anti ~l~- If ,u. n liroud sy1ll'li11al trough 11111st Iii· ,dong 

tlw pt't",~·111 po-.ition of H.nginµ: Uin:r or a lilt It., lo lh1· t•it,,I nf 
it. The i,;I r,dn a,; ,,, po,-,l'd i11 tlw umlr·q.;r1rnn1I 1111m· W<H·ki111-&,

i11 S1•din11,_ l a1ul l!l 1w· hmlly di .. !11t·uh:d a-. tlit• rt .. iull of fo11lt• 
1111,,:·. 

I II H11• ,m1thutsh•m ('Ul'IH•I' of Tmni~ltip !ta '.\ud Ii. lla111-('e 
7 Eu>-1, a n11ml11.•r of ro('k 1•:q10,.u1·1·" outcrop i11 SP1•t11111 ~(>. 
1d11ml' 0111•-l11tlf 111ih- w1_.,1 uf l{l'rri:,:hm. Tl1t•~P ,t ral11 11.~~1u11t· 11 

ll•!nrly t'ltsl·'il'l'"t ,trikr with an H\'l'nlJ.tt· dip of ahnul Ui to 

tlH· :-1u11th. Tlil•_\' 1u·,, pr1·,-a111111hly II part of tlll' ,;011tlrnt:~lt·1·11 

tfa11k of I lw 11111idi11,• l'pf'1•1T1•d to as t n·111ling I hnmgh St•etiou, 

HI, ~1 awl ~~ rn, t lu· 11,•-.t ,,i(h• of Hagin"' Hin·r. 
In ~t•l'tinn,; .!t. !i. !, To,rn~liip ~rn Snrlh, UnllJ.(l' 7 Ensl i11 

tl11.• \'ieiuily of tlw Taslnr 111im• ti ... slrntn lmn· 111·1·11 fnlderl intu 
1, H'til l · d-t!1B1:1,1,l ,~ ••1111li1,1(1 't 1•1 1111'1d hv~ iN1,,,,1,,, . ,,~a ,,, 1 :•11t,.,~,1,:. ,-,·,, ·1 11·.1·,·1\ ••1 ,,.,,,:1,,,·,.,,1,,, ... ,.r,· •. , , , , , , , , ,,~r 1,, , ,,, , , ., , , ,I, ,, ,~· ,,, , , ,, , ,, ,~ , ,, :·r1 ,,,,,, , 1in,,,, ,, ,, 1,:, \, ,,ir,1 ,, ,, ,, ,:,"'··•~,, 

.'111:1,11:b.!I)· 1;11,t1i111ll,iiil t,t ► l'il1,1,, 1,U11flr· ·:1;,,~;,,,· 11:111 1tl,dl,11.1N1 ;j,:11111, ·11,1M1'1 1l,iit1111,d 11nd, 

I tin'' fn th,,, !li'i'l'I fl1\,,.,,,~:t ,,,:,, ·-,l-'1·1··,,,,1·" 11· ' 1111 ,,·,., ,,.,, ... ,.,, .. ., :,, .. ,,,1'11·11"'•··1·1"1· ,,, .... ·1· i1 ~:1·,·1· · ·.·,·1·l ··I' ,·1.,1.,11 "' ': ~, , ,', ,~ ,,, , ,,,, ,,, " 1~, ,, ,,, ,,, ~,,:,, ,, , ,, , ,,:, J,"I'.,,,: ,~,, 'f ,,ii,', r ,~,,, ,: , ~, :~,:,:i'!I<' :~ ,,,~ '1:, ,,~,,.,, ,,~ ,:~:,:,, ''Ill:::~: ,I', ,,,r:i, 
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synr-lim· is ll little 1Wel' otW 111il" :uni ii 111a_r h1.• trat'Pil 11oi-th-
1n•sh-rly into I hl· nortlnn•,t q11nrlt·r nf St•l'tio11 3:1. Tnwn.,liip 

~t!J \"ortl1, R11ng{• 7 East. No pr(•-glaf'i1tl out('l'op~ iiaH' b1•1·n 
f11111ul la•t Wl'l'H this sy nclin,~ anti tluh(' (•X po~u r,is m·t·t11-r1ug in 

!-i1•etiun ~6. Tmrnshi p ~~} \'orth, H1111g1: i East, j 11st .•muth of 

K1.·rriston. 
The strata nt K(~t'l'i:-.ton lmre a !-iOlltlrn1•sl dip in eo111111011 

11·1!-11 tlm~<· nn Hu· nortlwnst fl1111k ol' Hu• !-iJnelirn• ,d Taylo1·. It 
i, possihle tl11tt tlw strnta at Taylor tU't' Hit' lm."al pnr~io11 of 

thosP m•ettrring on tlu• ea4 ~idP of the Taylor sy11clim·. Tltn1· 
is nlso u possihilily tbat then• rnny 111• ,m 1111tidirn• tnwling 

11orthwl'.:t to southP:tst ~tmll'Wl1e1·t1 hd\\Pl'll Taylor and lfrrris
hm along tht• divitk lwhn(tll H.m·k ( 'reek Hn1I tl:t lu·nd or H,1g

i11~ Hiv1•r, Tll('n· i.~ 110 dirl·c·I t•vitlt·111·1· tn ~upport t'itlwr ,·i1•1l, 

Aho11l tl11·1•1•-1111a rt,,r .. uf 11 mih• s1111llnn•;;t ol' lhl• T1lyl11r 
"'Y1tdin<• anotlwr flll tie! im· Im,, 111:1'11 dl'\'t~lupt•d whieh t n•ud-. 
~m·th 1:l:i'i \\'1•st thrm1µ:lt flw <.·1•11frr,.; 11f St•l'tinn~ -• 11ml 10, 
Toww,lti p 2~ ~ nrl:h. U,wgi• 7 l•;u,;t. in to ~pc•lio11,.. :sl! 111111 :n 
of tin• township immetliah·ly 1mrtl1. 'l'lw positio11 nf this anti• 
rlim• lin,i he,·n l,ffgd_v 1kh:nni1wrl fro111 ,..t rik1•,; n111l dips 111•1•11 r

ring ul j,.olnh•tl 1wi11ls lllong it;i co111·sl·. 

In 1111• di1'-t'll"'"io11 of tl11· -"i1.•11·1·a,.f h•- L .. ,aquali nnt idin" i-1·1',·r

,·rH'<• l11t'" 111·1·11 1111uh- tu -.1:di11w11 tu r;v 011 krops (•ont ni 11i11p; l'I III I 
,.ttl.111'-, l_ving Rlong Guy ( 're1'.k in H,•d ion,- 1 !t n.nd J ~. Tuwn
,.hip !t:J '.'i'ortli, Hangl' (-j Eu,-1. They nrn.v 1·1•pr1·><ent n hlud, nf' 

Eo('CIH' ,,wdiment ... Formt~•·ly r,.•,.,ting 11po11 thl' 11111lt·rl_ri11g hmmlh. 
and 1,d1ich y.·1·n· clroppC'd into tht•ir prt,.t·nt pm,ition a.,.; a fo11il 

l,lol'k hdwc·,,n Tig1·t• and {,;sn1111nli 111onnhi.i11;;. Ohs,•t·tnt im1>< 

htb·n 011 tlw .. tr1h• n11d ilip in Sl•c·liou 12, 011 Ou_r Crn·k, ,-,l11m 

n11 iln~rngt• ;.;(rik1· of Nnrlh HI Ea,,,t and a dip of 45 to tlw 
nodh1~·l'i1L .111~1. ~outl1. iu ~eetiou JS, thl' ~h-itw of Un•i,;1• s,um~ 
,-tr11h1 app,:itrs to 1swing nmmul tu tlu.· northwL•st 111ul nssmm: 

a 11osition ,dmo.,.;t 1hw t•11,;t nml w,•;;L Tlw dip is ,,;uutlnn~skrl~· 

:uui ;.;uuw minor foulting '" iruli<·uh•d i11 phH·c•.,.;. Jn St•dicm l!i! 
tht:Sl' !'itrntn l'l'i.t 111wonfor111nhly upon igm"<111s rn,•k;... Tht! ron
l'lld i;; not ,m intt·ush·,, n1w hut ruth<·r ont• of ;;edi11w11tati11n. 
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.1,:1H1·.11,1Ul.:1 ti:, Uu:,. !!ll'IU:dl li1tdb,t1 rilh~gt• i~j!. ld11~h!! ~hiib111,11d· 1d111i11ig 

tl:1~:: .. ~i''.':,:1:1:11~.·.:,~': .E~~!i~, '.'~.1~;1:•.·•·t:!,I(:'. ••.!'~,(!lk 1

~·

1;i1!1~~~'.: :!:'::'•·· st1i1;,~,,~~r :,;·· .. il1~•~11~il,'•· ••. :;~~;,;'.•· 
.th1 111.1,11t,h. i ► I • this J1,i.1,tb~J inul ... tillill.1~.,d1!1.Jl.u1J1,.l.1.11.1ul .. J t.111,, .. 1.Y'.1.11,1,n.1ii! 
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matc•rinls lwcm1w mon.1 dPn:-.t• and oecur as hLrn flow:-;. Hood 
Hcml is a rock outlitir of 1U1dt•sitL• nml thl• {'1HU1try lo I lu• Wl•st 

of it i~ t·o111pot'>t:d of gludol rll'ift. Tht• eontuct as muppPil lw

t.wet·n Olde Point nml Port lfo,eowt·y Buy i-; 0111.v 1ippmxi11111k 

si11r0 l'Xposllrl's nf hl'clrO(·k oecur at onlJ· a \'l'l'_t fow lm•nJitil•s . 
• \ndesite 111uy lw ~ef'n in <'Olltnct witli till' overlying Oligo{·t•m· 
eonglouu.'.ritkl'> in a .... rnllll en•t•k m•ar Amll'rson\; Lakl' in ~<·c· 

tirm 101 Towns:hip !tU Xorth. Range 1 W1:st. At this point. 
thl' outerops are nt the foils n111l 1tloug lht gm·g·e of tlw Cl'l'l-k 

j ust 111e11timml. Expo~ur(•~ of Eo<·P1w nn,le~ih- Ol'l'lll' in eliff ~ 

1warly 100 fot>t high nlong thl• l'll!\t i'!hnre of Port Di~<·on·Q· 

Hay, hdwern its head and Woodmnn ~tation. Our-third mile 
1101'th of \'\'oml11m11 Stlttim, Oligm·1.·m· ,mml,hmes oukrnp 11t thl· 

w11h:J''i, t·dg<· ,rnil rlip at u ,·,·ry l11w :rngh· to I he north. Twn 

111ih~s "outli of \'\'oo<lm,rn St.atfon <·1mglmm'rah-,-. r<!~t upon t.lie 

ig-nl'utts meks. Tin• 1·1mbu•t on llte nudh .,i,le of thi,; hdl nf 

a.111lesik mny ht' I rne1•d frrnu thl• Wt•sh•1·n Klmn• of Port Bis
rm•1•ry lfa.v \\'t•:-1tl:'dy to ~C'tjllilll Ha.y. Frnm tlw ;<Olltli crnl or 
Port Disl'll\'Cl'.V nay to tlw henil of Dnhop Hay ut (\h1iln•m• !11c· 
only lwd rock c•xpnsurc,- un~ ;;hn!Ps nml s11n1l,;tm1i•s nf Oligot'l'IH' 
agl'. A high hill fa., tu tlu.• sout.lnn•,d of (Juibw·, H11• c1•11tra! 

pudim1 nf which i,- <'OIIIJ>OSl'd of lm;.ir a111ksih-. High upou it,
slopP.-. it i;; thirkly m11ntkd with glncial µ;mn•ls aml ,1uuk 
::--imilur igm·ow-i ro<·k.s fm·111 till' !iii Is l111nh•ri11g Howl l'anul 
frorn (J11ilC't'lll' s11uthwnrd to Dmwwallip~ ltiVl'I', Tht.:,-c :uuh-s

ih•s, although diseo11111,cfrd h,:r '.'<1trfoe1.• 1lt•po ... its nf drift aml llw 
wah·rs of Hurni ( 'anal, lll'L• in n·nlity HH 1·xh·n><ion of tho,w i11 

c1•11trnl Kihmp ( 'ounly. Tlw <·onbwt hdwe,!n tlw ig1wrn1s 1·11ek, 

nud !he Oligo<'l'lll' st•din1<·11tarit" in tlw \'ieinity of (J11ih•1•111• is 
,·1•ry inil1•611it1·. Expns11rn, of shale m•,·m· in tin• railwny (•uh 

h.-o rnilr·,.; 11orth of tlw tow11 1111d ,·x1mst11·1•s of 1t11d1"•ih· thrM· 
rnill's to tlu.• souHnn•sL 

Tli1'. ttx turn! nm! 111i1wralng-iC'n I d111rnch.•rs of the rnd, vm·.v 

t·1111;;i1krnhly in diffttre11t lornliti1•,;, 011 tlw t•a;..t. shon• of Port 

J>is1'nYPI'_\' Hay, sonth nt "'omlmm1 Stution. tlw fornmtinn j,.. in 
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STR,~'.rlUI.U PIIL 

''rlu• ('Ol'''1't~•l•t h~1t1W''lflU fl1t1 1:,,,i,l•("f'I" Mi111io.·ii111• • l'l'IOl' flu·• 0~•;1,,i•l'·u;. ' ,, I ', , ,,•, ,,, 1' , ,1"1 ~f I' 'lfll,) ,, , • 01 , ' 'lr,li, '' ' I, ' ' " I'''" ~,,, ~•' ' ,,, '1 ': ',, ,' ' ' ,1 ,~,, I',,,,,,, ' 1! ,1 , ', ,' , ,,, ,I, I': ,' "'i-1" ,"1 :rff,f 

11,,111 ·( ►ii,!ll'ti,l:'ll'tH!• in•rU1ne1iti:tlt'b•:111 l)O('tn's tin tht•· 1tmnth ,duir•1" 1~F th~1 ,, ,,i!i,,fl, ', t:1f"' I I, I ,, ',,, I :1' i1 ',, ' 'I" ", ', ,,, ,:1 I , , 11 ':,'' I\, , I,_ , , , ,' ,lj,,, I' 
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Thf 1'crtiur,11 Formation.! of lri-dern Jra1hi11~·fou lSl 

Strtlil" of ,lturn ile Fm·n lll'ltl' tlit· mouth or \Vhish•.r Creek. 

l•'rom tht" mouth of t-1,i;i t·rt!ek, Eocene nll'h ,u·t• l'Xpost~il nhuost 

t·ontinuom-1~· t'1tst1:rly to Fn•i<h11rnll'r U1ty. The uppt~r portion 

of Un: Eot!t•m· st!l"tiou 1t.s t•xposl'ci ln•hH!l:'ll thti t•1mt11d nt \Vhiskcy 

Crt~k nncl 1t point two mil<•"' t!lt,,t. of Purl Crt•i<<'<•nt <·on,;i"'ts of 
1dtt!rn1tt ing mnrirw .':'l'di1rn:nb tn~t•t ht•r with lms,dli<~ tuff;; and 
flow!:< all of 111·hich dip tn the southwest. Thl'Kl' n·st upon hns,dtiC" 
flows of 1u1 tmknowu tl1il'km.-~s.. Thut portion of the Eot·t•llt' for-

11udion in thi" n•giou whieh r1u1 he 11wa1<11rt·d is 1tpproxinudd_v 

l-,000 fod thi<•k. Tht• top of Uw ,.;eel.ion oc!t·1m, nt. Whi"'k£!.V 
( 'rt!ck nnd tl1t· hu,;t• is sih1td.l'd two miles t•;tst of Port Crt•set•nL 

Tul• ,,..f ~,~t>I ion 

•:hi!'!!~- ,.11111,, . 
tita.1ut~tun,,.. f\.Ud ,umil HUWHnf,.; ,d 1nf1•t·•o-d,kri ~ln,it' 
11111 rk 1111,, JU'ft i 11•:il 11111'. 
, .'f.~u ,•~;- .era i sw•t tnu-;r.~ il'•• t-nn rh•t on,· 1tn~1 c~ ,u i:loJut•rtt t ,. , 
)h1:,,(sh·(• illiO:iosn~~ratl• .. 
11111•1< •h11h• runt rhlnlr '•'lltlNI san11,1,m .. 
lh1oml1 
ritUU:l:-,1-tt,n.-

ll1tijtlll 

F .\ I 'X.\. 

,..,.,., 
:IJ:\U 
:!HO 

J;III 

:.!"IU 
~,., .. 
:.!tfU 

Hn 
";Of• 

~Ur:t 

7MU 

IUUU 

In tlw I utfn<·1~ous. l'lhall'i- ju,-t t·ast of ( 'n•sc·t•nl Htl)' 1rntl in 
the s11.nrl1rtmtl~ lityfl·~ inti~rb(•<hh.,J with th,· luff's ul thr· (•m,t c·rHI 
or the lm_v Ill'!' 1rmrim~ Ttjm1 fossils. Tiu:· fnllmring fittlllll l11l:
heen colk-ch·<I: 

.l11omi,1 ;i11bcottfat11 ( 'uuritil 

CanHttHt brtiit·cri Gnhh 

Jlmfiolw1 onud,111 Gahh 

r,:w«·rirnrdiu plat1if.'Ollftt Huhh 
( 'nl11ptrm·rr ,•,r,·rutrfra (fohh 
1'u rrit('/lt, 1wrr11a ,w ( 'unrml. 

Tht) snm(• fauuu oc('Urs i11 a .-.i111i11tr t11ff1LC'l)O\l:- mntf~rial on 

U1c so,1,1.!.111,:111.lii.l. CUtt,,.t,, uf \'~Ult:.ournr J.1t.,l,,~·.Vd ut .~u1,.mrt lJmul. ~-~he 
'!it!lll!l,!!t 1, . :~:,11ia~,Ut ~-1~1:l;i1:11r i11,i'11:I .ut . ~,.ht! i~ltll'l~f ,11g111 l!~:111 f,1, 11;:1n,(t:!1 · i!!I 
l'.,~wli• •:i,~i11d .•. pi1tilill,z•• .1~:1nn1tie11,, 
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1;i,;u1,1H;11· S'l'l{l'C1Tl,E. 

The slrud u n• of this u rl'H 1rniy bl' l"l'!.{tl rcll',I /Ls t~ou..; ;,. ting of 

th1.• nortl1t!1L,t limh of tl 11orth1n•,.terly pileliing ~.rndim·. To 
1.lte wesl nf Port. {'r1/,;ei:11t for n ili'.-iht11t·1· of twdn• rnihis it tra
n•1•s1~ wns nm ,dong thl' hl'aeh nml careful obi,;t•rvations 111mll' on 
tlw :.hike aml clip at rnrious points. Tl11.•s1• wwti tit-ti in to th<· 

tra\'1•r:.." lint·. Thl· axil\ of thi!', sync·lim· inh•r~el'b llw ;,,l1or1~ lim• 
11e11r Twin Post Offi<•(•, Along till' l'M1d from Port {'n~seent to 
Lah- C'n:s<·ent at a point ahout two miks north of P,~irvicvr 

Po~t Offi<'t' 011temp,; of sanch,tml!'s and slmles an• well defiiwd. 
Oh~t!rmlioni,; 1111ult· 011 tlw .strike and dip in thi~ \·icinity irnlicah' 
tlw JH'(•s1•nec• of tlw so11tlw1tslPl'll l'Xt.l'llsiou of t.his s1rn1e :-ynelinnl 
ux1s. ;\'.1•111· tl1(• ,·enh·r or t-111.· nndh siih· nf Lnk1: Suthel'iuml thl' 

1':m•1•1w l11u,1dt,. app1·1u\ app1lr1·11Uy l"(•sting u111:omfornmhly Ii(:· 

low OligncP111· Jo\1•ili11w111s. 'l'hi" point is assUlllPil tu h1• ~lpproxi-
111ah·ly Hw kt•d 111' the sy1U'li1ml 1lxis. '.l'lw 011h-1•11p of l:ltt• lmsnltie 

r'nC'ks c•1m11nl lw lntc1·d ,m Hw :mrfa,·e 11nrt.l1w1u·d bi IIH• ewt~t 

li111•. 'l'lw -'"'llllH: c1mhn·t, limn:v1•1·. dotis m·cm· on the: emlst-linl' 

about hrn milti!-1 \H•xt of Pmt Crl'scmt 11ml tlai onirlyiu,:c ()ligo

el'lw s1..,dinwnt;; po,--.<•s.~ a nortl11n•st strik1· 11ml sonthw(';,t dip. 

Tlw infrrhedd1•d Eor1:1w ,;amlstom•s and slwh•s h1wt• ml 11,vrrag-1• 

st rik1• of !\orth 70 \Vest and an 11wrag1• dip of !iO to tlie ;;;011th

Wl',.;t h,wnr,I tl11! n~i!'I ut tlw syuelinc. 'l'his condition holds tnw 
a,- for 1·nst !l'< Fr1•shwule1· Hus .. \tom• or two plucvs in Crescent 
Hlly, as may be seen upon tht· ump, thei·e i.rc ,.·x<~i:ptiom,, lmt 

tlll'!it' rnuy 111• l'Xplniued ns d1w to lot·al faulting and ~lipping-. 
A sy11c·liirnl trough l:rt·1Hh1 .~outln.·1L.~h•rly from F1·eshwatl'r 

HRJ aml c·ros>1t•,. 1-'miit'I' or Tuunndt•I' ('n•d, uhout thrct: milt~, 
,-.outh of .Port Angd1·~- Thti axi.,; of lhii. i.,_~·m·lim· rl'OsK('s lforRe 

('rc1•k in 8ec!tion !l9, Tmn1ship !JO ~ol'th, H.nnge i3 W1:;;L 

fo I liis portiott nf \\' ashing-ton dm·i ng the Em~ene erupt ion;; 
of itf111!<'111,-. lillth·riu.l,; WC"r1• tnkiug pfoe0 ahnost c•1mtinmm-1ly. 

Tlit• rq,einn 11romul Cre,;f•,•nt Huy w11;,; 1111 <•mlu1.ynw11t of the Eo-
1·eUP :-11·1t 1u11I ha,mltiti 111\·n tlow;,; wc1•1· p11111•C"d out. on to the scR 

floor. At inh•r\'nls n;;;Jw;,; w1.•1·1· l'jt•deil 1uicl H1t•sp ""·i.:-re afte1•~·nr,ls 

workl•d n\'N' hy tlu· Wll\'I'" u.rnl rc•1kposih•rl :~s t11Ff1u~1•011, shnk•-., 
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Be.Id .Mountain ridge possesses n gcnt•rn.1 trend or NorH1 

+5° I<:ast. llf>proxinmtely parallel to Hood Cnn11l. No cx

posu t·ei. of hmu1lt. oc:em· north of Breme,·t.on. 1n Dyci Inlet 

whieh cxt('ndx <!1tst from Ilremci·trm to 8ilverd1dc, nuh-rop!I of 
the overlying Oligot•cm· strnht ma.y be Sf•en outcropping in the 
diff s along the· water's edgl'. To the nort.h n( thi!-1 inlet no 
strl\tn. o[dl'I' thau the Pk•i~toc(•fW ghlC'iul depositx are knmrn 

to exist either in the cliffs 1tlong the shore line or inl11nd. 
On the eastern sidl• of Bald Mountain ri<lgc oulC'ropi,; of 

hasalt may be Si'Cll in places even ns far 1.is Sinrhtir\ fnll't 

where the glacial drill l1a~ hern removed by t~rosion. On the 
slmrci; of thi11 inld, nhout. two mill'il i,outlrn·e!lt of Rrl~1uerton in 

St~ct.ions !K nnd 38, Township i+ 'Sorth! ll•1.11gt· l l~nst, l!Xcd

lent t'Xpmau·cs of the h1lS1llt. lllll.V lw 1<1.'l'll. It outcrops 1.don,1< 

t.he sh(lre fm• n ilist,uwc• nf over om~ mile. At the nm·th ,~nd of 
the exposur(~, it appears only n few fet•t nhove i!M. level am) i .. 
ov<?rlain with ghH~ial gravl'lR mul sand. 'I'hl:' eontaet ~u..r,u~l• 
hetwt?en the b1Lsalt 111ul the gla.d1d deposit" t1xhibits fine 1:x
tlmple11 of glut·inl grorwing and !'jcouring. Further to thl' 
southwe,;t ,~long tltc :-dmn· 1md m·,ir tlt<) ht·1td or tlw inlet u Jnrgc 
r1mu·ry h11s ht•en opc·rwd in tltt• lmsnltic• diff. Ht:n• Row ;,tmd1m:, 

11ml tin• \'esi(·uliu· eh,u·actcr of the hmmlt mny In! studied. 
Soullw1u,t of :,;.im·lair Inlet nn outnopK of lmsuH. hRXl' hcN1 

noh•,I nt 1rny point within Kibmp County. Tlic only nwks ob

~t·rvcd nre tlu~ \'nrim1s phn,ses o( ghH·inl drift. Tu the ,iouth
vn:st or Bn·mcrton, tmnuds Clifton and from thnt• ml lo D,·
wnUo till' only t:xpo;;ures ohse1·n•d an• of glacitd origin. Hnsaltic· 
hn'lll, unrlouhtcdly i,xist in this region hdow sen lewl hut arc 
so dcr~ply lmric:d with glnei,ll clt·pos1b1 U1slt nu ,•x111.1s11r1•s. 011t
ero1) 1tt tlu~ r,mrfaee. 

LITmH.om·. 

X l'1Lrly all uf thl· Ron•ne form1d io11s occurring "l·i t liin thr 
Brdd Hills nn.·n im· t·ompuscd of h1L!>t1.ltir aml sm1fositil' l1L\'n.~. 

luforhl:tlcforl with tltt•~1! in 1\ few phLt<l'!I 1Lr1· 111tn"IHI' hnml,; o( 

11.!l1u:l~t.,011t.,. ~1~11:~1 pi•,iv~d:lillg lifihi:►logfo cl'1"1,•1t~:Mr of t:l1t1 r1:,c~ is. 
,(:1:r t,be ty(ifo1~l bb~(ik,, fb,e bu·~. ~!li'tf11~g1',IJbt1:11I. ·l,1u1,!1lt.. A!i1111H~d1d1:d 
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wil h H1is are numet-011., laytir,. having a n•~ieul1u· structure. 

Tlw ish·n111 holes rnngt• in ,-iZt! from thti ht:Hd uf a pin to ,n-c-r 

0111• iud1 iu di,mwkr. Conmtonly tlw"t' nrc fillt·il with ,-N•mulitry 

mim::mh, ,;;ud1 n;i natrolifr. In a nt1111h,~r nf plm·,_•;; arni t'"Jw· 

eiully in Scdiou :JO, Tuwu.~hip ~-H ~ortli. lbng1· 1 E11!-.t, Hws,· 
1u11J g-dn lnid~ of rudrnli h• n re n:ry e1ms pil·t1011;;. Tlwy a l'l'. 

1·01111rn111ly n•frrrt•d tn liy thl' p1.•ople liring i11 t.hat ,·i1·inity 
II~ rn~.~il shdls, ln tin· 1•xpoi;111•e,: nlnng Sind1lir Inlet. 
south,n•st. uf Hr1·1111.•i-hm, both tlH· fi1w-grnirll'd den .. t· vari

d y ,1.,- WPII as 1111.• ,·c•.~ it·u lnr nrny I It' s1·c11 i11 t l11.· r-1 i If. I II t liost
lm·llli t IPS m•;u- tlu• 11111nry wla•r•· Ha· fn•:,lt1•r rm·k is ,·nu! 11111-

011,-ly h1.•i11g 1:xpo~cd, tlu·",. typf•,. may 111! ~tuiiil'd to adv,rnt

agl'. I h·rr· nrnch jointi11K nrnl frnduring ha, oe<·t11-i-ul 1rnil 
1t!1111g Hu·,w jui11t and frndlll'l' plan1•,-, sp1•11111lnry nll1•rntion j,_ 

i11 l'\"td1·tw1·. Tlw foci•., of Hu.• joint plarws :11·,· 1_•0111111m1ly e1w

l'l'ed with it rn11l·iug uf 1ul iron nxiif._., 1n llw B11lil )lo1111tai11 

l'idgt' j11inti11g j,. \'1•1)· prnmi111·111", ,.!ivinµ- !'Isl' In 1•ol11111na1• ;.ttrud-

11r1·. TJw,-1.• l'oluums art: ro111 .. rldy lt(1Xa~•o111d in ~luqw nnd 1-11.awl 

111.-ady ,erti1·nl lwinp; nt ri~ht irn~·lt!~ to tltl' htva fluws. Iuh•r

l1P1hh•tl "·ith llw lm;;uJts nn~ 1 ►t:<·asimrnl lmll(I,. of frngnwntul mn

ll'l'ial 1·omposnl of rough angular likwk;., of bn.~:dt inthl!ddl•rl in 
li1wr Ill lfa,·t•ous 11mh.·1·i al,;. Tlwsl' a re not, l101n·n•r, drn radt r

i, t if of th1• Eo('l'lll' igumw, 11mh-rit1l!<. or Kihnp County. St1d1 

,,•dim1~nbtry l'•J(•b a,- m·1·t11· i11l1•rl11•d,h-d with tlw Em•1.•m· l1l\'11s 

arP 1101 1·1• ry p rm11i11('1l t, Tlw,v hn ,,,, I 1Peu 11li~Prn•1I 1111 ly iu it n~r_..

fp\\' pla1•1·s. On tlw IIOl'th ,;11k ot nahl Hill ridgl' 1lbot1t tht'l'l' 

milt•" 'lotttlnrl'I\I" of Clti,•o i11 8(•r·tirn1 1~. Towni,:hip 2-~ '.\orth, 
Han;;.,_'1.· l \\'psi. ~audi;lom:·s mu._v hr• ,i1•c11 in a ,mnll ('l'•.'•'.k . 

.\t this pni11t tlwy ar1• !'Ht hy dinlm,-e dike,-. which wen• 

prnlmhly tlw folitlt:I',-; fo1· so111e nf th• ha,-11.lli<" lil_n-r-. l_ving ahon· 

this pttrti<•ular s1rnd~lo11t sl-rah1111. :Sn l'rn,sil, Wl'I',: sei•n in this 
,,uul,-ton(! but in so rnud1 as ii j,. i11h·rl1('tiilf'd 1t"ith tht'. lm><alti,• 

I1lJIH'..H and ijiU(lt!· ~rvpt.iou11 1~r b11,.,1,1.U.i~1 .,fl,l•)i'!l.:ij iji!•ltlll l;o hU,H! ·l!Udl,!(,I 

1, t tb,i ,,b~s•ti 11f th11::• 1•1mi,e1:111,,. tbii l\:1~t11:l111t1J,'l!~i 11111,ty b~1 ,1,.1:i,,, t1t~11!:li'(l111:ti,l 

• n,!il.· b1!1:l1i,r1,ghi,g t1,1 •''thii:i. •·,p,11•1('"L 
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1muLOGlC :rrnrcrrrm. 

X o \t?ry i mpurtan I t!Ptnil:<- l'OJH•t•rn inK t lil' ;.t md un· of the 
Eoc11m: formations in Kit:1ap Count~· ean bl' dl•tl'rmined. In 
tlu.• soutltl'l'II p11rl of tlw c1rn11ty tlw li~nt tlmvs rtpp1:}t1' to lie 
nl'arly- horizontal or prrhl\ps in gl'ntlc undulntionl-1. Exh·11di11g 
in 11 rlirt•,·tion 11 (cw degret·s rtortli of '11'('.tlt from the rntrnm'l: to 

Hrl!nll'1'ton Inlet wrstward to ( 'hico, there ii- l'\'iclt'lll'c of n well-

ddinl'd monor]ine or possihly the north limb of an m1tieline. 
Thi~ l!Yi1il'l\<'l' is ohtu.ined fron1 ohsl't'vations tahn 1m tht~ strikl' 
trnd dip of tlw Oligort•nl' s1uullltmws ,rnd i.!111.IP" ilt Ut•tdorntion 

Point, Orchml Point u.ml ulong the shom, of Dyes lnkt. At 
INlst 9,000 feet of Oligoreue strata are exposed and ttl'lstm1e a 
pl'rsii-;h•nt M·l'r1tgc strikl' of Xoi·th 85 West with 1t dip r,u1ging 

l'rnm ~fr· to 88 to till' 11ortl11.mst. Tlw lm;;n) ht•ds whid1 ;.;trtdi

gmphi<·ally ti(, m•nre;.;t t.o tlH' Eot'l'tw bai-11lt,; nn<l \'l·hil-h 1mi

.itrn11lhly rl'st mtcoufommbl_v upon tlw lm~nlts an· dipping 111:Rr

ly verti<·nl. The ftt•tuul t·onl!u:-t hctweNt Hw overlying .Miol'l'TW 

sc1lirnc•nts ttnd thi: undNlying Eocene basalt>' is evcrywht•tc! (·ov,, 

N'ed oVC'I' "·ith glucinl dri(L It Sl'l"m:r- prob1d.1k tlmt jui:1t south 
of this eontnd the basalti<.· fayer,,; hiwt· he<'n foldt'd downwards 

in ,ict•cmhuH·t) with Uw ovt•rlying Olig1m:ne fnmuilion11. It is 

po,..~ihle, nltlmugh thl'l'l' is on 1lit·t•et. l'\'id1•nc-1• to ,..upport ,..uc-J1 11 

,·il•w, thid tl ne11rly vedic'.nl fault plmw nmy t•xi ... t puralld with 
U1t: <•ontlu•t. Rct.w,:en Quilet•UC> mul Dii-c•ov1!ry IlfLJ in the em,t
eru p,1rt nf ,Jl'lfL·rsou ( 'mmty n ".vndinc lt1L:-1 bet•n n•for1·e1l to 
1..-hirl1 (7Xtemls souUwash-rly in tl gt•111:1•11I 1li1•l71•tion nf ~outh 4-,'i 
Ea;,L ThL• t·enh·al p1ld of this ilJlldiru• is cumpo,wd of <.>ligo

n~m~ suruh,hmcl'I and l'limfos. On tlw nortliea,,t s.ml southwest 

flunk;; nnd lying hl'm•dh the s11dimcnts arl' Eoeem, ln1salts. 

Thl· south limb 1tppears to be u contimmtion of the Buld Hill 
lms,dts nlthnup;h itt< ur1'ul c-ontinuity is interrupted by thl• 
gliu·inl depo"its ,dong Hood C'trnnl. The h1t:-;1ilts on tlw north 
sid1· of' this ~.rncline outcrop at Hoorl H1:1ul m,d rwar Port Lucl

lmL If tlw;1;e outrropi, W(!l'e exh•nded 11outlw1u;terlv the•,· woulcl 

tlb~g,~1':1nUJ' 11111111!1 lliti · 1u11•th en1'I .. 6f l(it,iu~p ()~1,i't1t; f:i:·,;;n ·1~,1:1•t. 
(:J.111.11ibl:i:~ t1'1 :lt1lbtj,111t:tHI, lh!<lfHl!I·(!! tit. 'it:flt! ivtr'f)( t!M,ik ·(l('t¥tirh,.:r ... ,~, p '"' , ,D, 
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the railway pasl Gate to Little Rock. It then rt·os;;£1s till' glt1riul 
outwush prniri,~ of Thurston County to 11. point nnrtli of Plumb 

~bltion on the Port Town11end 11.nd Southl'rn lh.ihrny. Tht• btt
salts occurring at. Ttm1w1.~k•r 1:t'idlir. imuth of Olympio im.• in

duded within this 11.ren. The nurthcm,tern limits of the nl'l'a 

ctu111ol· hl' definib'.ly determined hec,rnse of the heavy ovcr

hurden of gla.c-i,d drift. 

CHARAC'l'F]H OF OUTCROPS. 

Within the Black Hills the basaltic masses outcrop as high 
rounded hills which form the divide betwe{m thn~t:1 stream~ flow* 
ing northemitedy to Puget Sound nnd U1osc Rowing southwest
erly into Chehalis River tmd thence direct to lhe Oeetm. Tl1i:ii 
divide varic:'I in ele\·lltion. Bt!tween Littlr: Rot'k and Gnte 11.long 
Black River it ri!lefll ubruptly frnm tin devation nf ahm1t !!00 
feet to an clevft.tion of 800 feet, It extend11 due north &!! a ridge 

hetwCt'n Bordeaux Creek and Cedar Creek into the corner ¥:hl't'l• 

Towmlhips 17 and 18. Ranges 8 and 4-, meet. hi these hill1, the 
lirn&U cre~kti h('acl aml flow ouhnu•ds through t1tccp canyons. 
Exll'nding up Bordeaux Creek through the lumbering town of 
Bordctuu, t.luire is a logging railrm,d, along who8c grade 1mmy 

rolik cut,1:1 lune betm mtufo. In thei,c the eonb\ct behl'l!Ctl the 
overlying glacial drift and the surfoee of the basalt 1m1y h1? 

st'el1. These surfaces alwaya show the effe1?t of glaci11I scouring 
in the form of grooves and polishing. On the higher slopes of 
t.he hills west of Delphi Post Office the vegeh.tion is very hell.VJ• 
but sufficient exposures cxi!lt to indieatl' th1lt thc>y ue <inm

posed exclusively 0£ Eocene bast1.lt. In thl' smaller valleys lead
ing out from these hills the soil is alwe.y11 of it typieal reddish 
color clue to the oxidation of the iron bearing mint-rnls in the 
base.It belo~,. 

Ext('nding from Little Rock t.o G1lt1: nn the Wl•st 11ide oE 
t.he Nort.he1•11 Paeifi<! railway the basaltic ruck Forms ll very 
steep escarpment in contrast to the level glacial ouhruh pr1liric~ 
immediat£1ly t(, the $(1t1.tl1.ea111t., ID~11011~ (¾a;to thi~ 111,o,11111iprt1"1,1t 

ll 1Wint111 if\l.lOutUl liHld ~,itt,richl• .'i!J f~ di1:e,1lfo1.,1 Nil\r~b ~011 :wo:111t. -~P~ 
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prnxinmtcly p1u-idlcl to the Nortlwrn P,u·ifie rnihrn_v 1uHi j,. 

thrt'P or four miles t-o tlw northt•tLt<t of iL 

Ahout tiHct•n mill•>; northw(!!ll of Gttte t.he gmcr11.I elev1,tim1 
11( the Hlnrk Hilli1 grndunHy bcromc!ii 111ud1 lmn·r 1tnd in tht~ 
\·icinity of ll:ttlod,; tlu.•.v form a lo·,, di\'ide IJdwt!l'II thl' Puget 
:-iound hni;in and Gmys Hnrlmr. l+'mrn ~fotlock tlw ell"vntion 
of I.hi,- di,·icle grarhhtlly inc•1·e1LSf!S ,mcl so1>u nwrgt!S intn n high 
l'llJ(l(t!cl spur of thl! Olympic ;\Imm taiu s, whieh pnsses up th(' 
~outh sitlt• of the ~onth fork of Skokomi,ih Rin!r. The devntion 

of tl11.• g1lp at llntlock is 400 foet. Thi1< hroad g1ip lying lic

hn!t·n tht• Ol.vrnpic-i; nnd tl1t· Hln<'k Hill:-1 iR thiekly vcncer<"d 11·ith 
gl1tcinl drift. hut Ht mrnwrou1< poinb pro;jt>ding through it tlrt' 

ouh-rop,; of luumlt nlwtlJ" mor,• or Jes!'. 1·011111.kd nml st•oun:·d. 
Thl' rnm·t' imporbmt mtkrop,; an• lm•nh-1.I hc:-h,l•,•n tlw nlilroad 

,•:dt•ntling from Shellm1 to CliMJllnlhun ,md t.lw hrimeh edending 
from l(1tmilchi1• to lit·( 'lc--,.r_r. Thc>il' nutr-rops arc nevc•1· over 
five u1· i;ix al're,- in l'Xll'nt. Tlw ,mrrounding soil j:,,. gt.i1wrnll_r 
of u dt•t•p r1·d t·olor. :\[nn_v or Uw pdibh•,- in Hll' glncitl] grinds 
.. urromu ling t hl'm a l"l' t•om po .. ,ed of t ht· ;.;1ut1l' 1111th:rinl. Tl1c>1c 
knob"' 1U't! orti:;u ,tt ,.n (•ltiv,.tion of twenty-tin• fri-t nhm'l! tht• 
.rnrrmmtling gln<'inl drift. Nmul:'r<ms outcropi'i of tlw:,t! h,l

snltit• aretlH mtly be- !ll'l!ll ,dung the old logging raihrny tr,wk 
nnd ,d,..o ulung thl' <·mmt.v road l•xh•ntlin~ from Shelton to lk
CIPtU-J. 

H th<· gla<!inl drift of tlic Hl,n·k um .. Hild Uw an•u north
wnnl to Hood,-port \\'tn· <·omplctdx 1·t·mm·(·il it j,. n:ry pl'c1hnhlt' 
that thl• bmmlt would l'nnt.ium• 11nrthw1trd and directly c·omwd 

1rith tlmt 0t·t·urring from' llomhipnrt 11ortliw1\ril 1-o (i.)niln•ne anti 

al,m 1rith tlmt in tin~ Hald llmmhtin nrrn n( Kit,.np Cnunt.v. 
In Tumwnh-r C1111_yon ju .. t ~outl1 of Olympia flu• D,,,_ f'lmk,;. 

Riv11r hn,; c•ut it,. cunyon d11w11 through Hw rlrift mul i11to tltc~ 

h1lsnltit· m1·k. 'l'hi,- lmi,;nlt, whill1 not 1tr1iH.ll.v rm111Pt·kd wit.h 
t hilt. in the Uhu•k Hills tu• llll' v,r11t, i11 'l eont in 1111. t ion of it. thtt 

.t;~l1\1i ,,,,,~~t•1:1if ~l)lit!ll~~t•lit'i 1fl6iH 1i.t:Y 1,,1~1il<i:11 t'b11i1 lt~tH~:,• iif l~H~lil'llitl.l;;~i/ 
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nuu.1.11.g .. U,1,: b.,,l.,~.1ilt,11i 
· '' 'f~·,,. ,,··1 ':1· ·• ........ ·1•1:t,·' ·'1· ,i:, : ··•1·11•-'i'·': · ,.::., ,. •t 1' 1· 1··11··•11•· "'··I··• 1••·• : ,i, •• · ·•·• "·1"'•1·• ·1111 ,.,,, ·1 ·' '1i ·1· ·, '11 ' :(·:)':I'•, ·•·:1··1··1··• ''11'" · ,,,,,, ,11,,111,.;:, ,1111:~,~ ,:1111 ,, li11 ,'lt-1, ",",' ,,,111\,:,,,,lt'fi.: '~,,~, ,,11, ,'~,, , , :n· 11r,,: it·~,,,,, 11:.1,: 111:1,,,,t"'" ~ ,., ,,,,,, 1,11':'l!I ,,:J1,,J,", ,,, ~ ,I, ,,, ,1 ',:..J !J., ,if"rl ,, ~, 

j l!I · 1:1f' . Hit• t,io;,,',h:i~~, Viii ri(1t ~' . l'IUV"in .• ~ ·. f ,,,mn . e,'.HI ,t,i ll:1,~>1nn,1t ,1 .. 1;111 I ,:;,(:i,I , ,, , ,,,,,,,,,,, ', ',~1,,:,':,,, ",,, , ':,' ,: '',,''.11,1', ,,, ,,,,':~1.-,1,, :~,,, ,1, ,,,,,,, ,,,,,,,: ,, ,,,,,, ':':'',,,,':'::,': :: ,,,,,,, ,',,e:, , ,, ,, \ ,, ,j,, 
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,mtidint!M ,md syndinc11. Although there i:-: no C'oudu.i.i\'e l'Vl-

11l'm•l~ on this point, the Eorml'r is the more prohnhll•. 
Along the western contact of the btL'illlt in the BIRek Hill~ 

itrtin, ~nndstones Rnrl sludc~s of Oligocene Etge iu·c rc,,ting Lmcon~ 

fonnahly upon t.he former. The scdimenh han'. n strike 1tp

proximately p,1rnllel to tlw cunbtct. Thi!, j,; nearly north and 
imuth with 1t low dip to the WtH,.t r1u1gi11g from 9 t.o 11 degrceR. 
These Oligocene snnd1;tones and slutk•fi t•on&titut(' tltt: ('Sl!-lt limb 
of the ~yndinc whose r1xis trends nearly p1rn1llel to Chchali!i 

ltivl'l' hl'twel'n Oakvilll' ,rnd Elma. The basalt l_ving 1\long the 
\li·est('rn margin oF thl' Blark Hills nmi;t form R. p1t.rt of this 
Pnstl'.'rn syndinal limb. To the northca~t of Olympia such 
;;.t.ruehrrnl rebitiom, RR may exist among th£t basaltie flows are 

t~ntirdy ohscure<l hy the n•ry hNwy ovcrhurcfon of glacial drift. 
'l'he hlva lornmtion;; are helow sea-fon,I. To thri .,.outhwellt of 
Uw high ridge t•xpoi,1cd het.we1,m J,ittk• Ruck nm{ Gith' tlw grl:'ater 
pni-1. nf the <•mmtry is invoh•~l in glut'inl nutw1tsh pmirirni. In 
places 11.Jong 111.ilroe.d, stream. or wagon t·uad t•nts the oltfor 
!It'd-rock Eoe£11ui fornuitim1s ~Lr(• t•xpo:iled. The ~:11(•(•1w !1u-m1t

t.ions h!•r1~ c·onbiin n lnt'gcr amount of st•diuu~ntnr.r mnt(~rinJ in 
whi"h igrwom, ffow;; 1u·t• i11t1•1'1u!1lcl1•1L 

l!lLK cmJ,Jl'JK AND CHI+JHAI,IS IUVl!]R A IH:A 

Ol'lOflUA PH IC: n1 ~Ill BU'l'IO:S. 

Thi" itn•n is situated in tlic llouthwcstern c•orrn:r of Lewi;; 
('mmty in Townships 1:3 nml li Xorth, Uaugl' (i \\'P,t. It l'lll
hriwt·s till' clmimLgl• area of tlw south hrnndt of ('hdudi;; Rin~r 
1md 1':lk ('1·Nik. 'l'lw lw]t j,, truvcri-c•<I hy Um '\Villapa lfarhor 
lmmd1 of tit(! Northern P~u·ifk lfoihrny. 'l'ht' 1m.•11I bm111d11.ry 

hnel't or the formation hnve in l't!d.1ti1t phll"C~ het'll rlefinitdy (•>tbih~ 

IM1t•<L In nmny other loc·nlities hecnuse of inimffic-iP1tt out.crops 
tlw emihu:t lrnK been only upprosimM.tely dr1Lwn. Tlw bed-rock 

fornuiti1111" ur llw 1:ntin• clmiiu1ge 1\t'l'H o( Elk Crel'k 1m: 1tlmm,t 

<•nti rr.-l_v eompcl)!f•tl or hmmltic rock. Beginning nt IL point Oll(' 

mik ,n~st of l'htriw;. un. th,: n,ilwt~y .. in S1t-c:t.,ipn .I$, ~l'uw.{u,bip. li 
N111•tlh., lt"uge. 6 Wti$t.~ th~~ ,,11:,rl't1,c:~ · bet!w11ier1 · tb~\ Jl:ot,1:1:1u1 ,· A.nd 
Oli.gt,c~"ll!l !'!iWipg11 1~bollt: ;l'iifo1•tb 4.5,:,I Wf1st. i~:,;~, f~ithnvs l~laiJg. tlu~ 
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high 1·i1lge which forrrni the d.ivide hctwern l~lk Creek on the 
east. u.n1l Mill ('l'{'t'k, \Vih,ou Creek nml the heEul wnh•ra of North 

ltinir on the ,.-est. .At the htmcl of J\.fortin Crt'Pk, mw of the 
tributaril.'s tu North Rin•r, the ronllwt !<Wt11g;; norl:lte1l1<tcrly1 

cros11t';; the.• Lewi;,-Chelrnlii; County line in Uw :-1nutlu!1tst qmu·t.er 

of S1tctiun 7. To111·11xhip 15 North. Range 5 Wt•st. nnrl nppe1m; 
in the r·i,.ihrny cut of the Grayi,; H,lrhor lmrnd1 of the 0,-\V, R. 

R. & S. C'o. iu Scdion ,5 of tlw snmc towu~hip aml nmgt:, It 
pn.iu;t•s Unmce int.n tltc Bl1u·k Hill!! aretL 1drendy cfo11cribe<l. 1'he 
i;outh houmlury or I.lie lll"etl m1tJ In~ 1trbitr,lrily dm"(!H as 1:he 

L<!wi11-Cowlitz County litw. The tlreul outerops of thi8 forma
tion exh~ml much Farther l"oulh, hut for purposei- of rll!scription 
they will he con,;idcred in connection with the Cohnnliin IU.ver 
llrl'll. Tiu:- C!lt.!<lern conbu•t or thi;:; heft j~ Vl'l'J indcflnik. Along 

tlw south hrunch or Chdulliil Riv(•t• fmd from P1• Ell southwurd, 

b1u11dtic rock outc•rop!'i. Thei;e l'XJIORures A.re con!!-picuous in lhl' 
high ridge imnwdi,Ltc.-ly t\11st u{ the l'iv~•r. On the 1l1Ll(b~n1 sidt, of 
this ridge in th.:! vitlley of the he1ulwa.t.ers of the main lmmch of 

Chehttlis ltiver the bedrock formo.tiouf. di!tt.ppear from view. 
The entire country is covered with very thick clepos.its of non
t~orumlidnte,I s,rnd!'; mu) dtLy11,. The lu.st hed-roc-k outcrops to a.p

lH~1lr ure htuallb. In the intervening nrrn1, b1~twecn the v,llley of 
the nulin hrllfwh of Chellllli!! Riw•r from Cen~s tu Wildwood on 
the Wl•i.f. and the nmin Hrw of Hw Nnrtht'rn Padfie on tlw t!ad. 

occns.iono.1 outcrops of bcd-r()ek formtltions may he 1,1et!fl in the 
snulll ennyons. Tlu.•sc outcrops are partly of Eot·Nu~ $edi
nwntnry origin und partly of Oligocene and wiU be de!'!<.~ribecl in 
the f'nwHtz River 1tre11.. It. iil!t!lll!i bC'Rt t.o construct the etLstern 
aren] conte.et of the Elk Creek-Chdullis 1tre,, mt the e&.1:1lC'rn ~ide 
of tlw rnJley of the main Chelu1.Ji,. Riw:~r from Wildwood norlh
wurd to Jloiidfort and from Uwnc1~ to tt point. on the W'illapa 
Harbor branch of the Northern Pe.ciflc h,·o milN1 wed of Adm,. 
Prom Aclrm the conhwt extemls northwesterly along the divide 

h,•tiwet•r1 Ht1nke:11•C''11et•k 11md· Ch11•lnili11 llivre li!ledl11uirdtt 1ry 1•ock1 
· :p~)b1,t ,ly : ot loee:;1e \ ;I ge '~;(jt;~~'~)ct;l J:lttnk~r• t~11~~, · 1llll;(i t:~rlt~'iti 
• :~,,~:,~b~r1,~;~,.~"1u1;, ,~jt1,,11i1,, ·.. , •''r~~1 :. U1,~ ·· b,~il·•' ~,. ·. •i~•ik~~,: ,tJ,,,;,11t·· ':;:t~,~, . · ~~'~ 
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hH·~ 1•xtc-11ds about ~orth HI We~t pm;t the hend wntl•I'~ of 
Li11£'nl11 and l11ch~pl•JHh-1H•c 1·1·Peks 10111 ou thl' north side of tl1t· 
latter in ~ketiou !l!H, Tu\\nship Hi ~orth, H1.L11g1.· ,1 \\'t•:,;t, ~wing;; 

nortla•1L.-.hirly 1Lml nppl'iu·s in tht• rnilwn_v t·ut of tla· Ort~1-ton

Wa:-.hington RllilwiL_l' :t11d ~arigntion ('o., in Sedion 10, Tmrn
ship J;3 :\orth, Hangt• 4 \\\•st. It thrn pm;xes undl'r Hae alluYiu111 

of Chehalis Uin~r Valll'y and t•om1eds with tlw luumltie nrl'a at 

( iafr in flit• BIIL('k Hi u~ ll l'l'!l, 

f'H.\1:,\1 "rnH ! lF orTnll 11•~. 

That part of the ar1·1t under <·omd(krution ,..onth of tlw Willa
pa Hnrhor hrnnch of till' Sorthern Pu.eific Railway i:-t mountain
ou,- 111 clmrneter 11111I wr_v innt·t·t•,,siblr. It j,., ill'n,;1.{v tinilwrP1l 
am{ logging luu, not lwt·n nltt·mptNI nu im,v hL1'gl' ,.l'ale. Along 
li1l' .:onth hrnm·h uF tl1l' C'lwhnJii; H.iv1•r 1hw i,;nuth from Pt Ell 
rork outcrop1o 1lr1· nlrnnd11.nt. They nr,.· nlmoi-t l'ntirdy eom
po,.;ed of luumlL Oe1·nsio111tl hnnds of snndy shulc• ar,· inh.•r

lwdded. In ~ketinn 10, Tmrnship ll ~oi-th. R1u1gi: Ji \VP,d, 

q un rtz n·i n,.; <HTIII' in tlw basa It. Thr•st• n rr ,-a iii to c·n 1'1'_\' low 
\'11lul's i11 g1.1ld mul luWl' hPl'IJ 111i1wd 011 n \·rr,v ,nrndl s('1dr·. 

Along tlw line of 1111.· \Yill,1p,1 I11u·!mr lmuwh of Utt' Sor

t lwm P11.rilfr R1lilw11y Ill Uw CIUIJOIIS or ( 'hdrnlis lli\'t·1·. 011l

r1•op>1 of h,umH art• V<•ry commnu. Along tlw dh:ich.• in tlw 
\·il'iuity of Pluviu", Uoek l'rePk nml ;\le( 'm-111id,. I he riwr lw,; 
<"Ht it-. dutmwl i11tu lw,l-rot·k. Tltl' i.;urfiH'L' t•xpo:,;m•t.:i-i, l10Wl'\'L•r. 

an~ more• t·omm<mly c•mupo'lt·d uf thit•k dl·Jmsit:-. of Plt.•it-1t0t•(•lll' 

dny., aml ,.,u11ls. A I \-ariou:<t inh-1'\'nls from Pc• Ell tu Uot.v and 

from Doty tu :'.'\k.skill. hn...,11.lt with m•,·asin111d inh:r}wilih•d la~·t'r" 

of )-tt111lstonc:· 11.nd ~lmk ill't• n•ry e11u~pit·111111,;. 

A trnn•l""l' lim• wa, run from Dot_, 1n,st.crly tn tlw lwnd 

wall'I'" or J:<:lk ( 0 1'l'l'k. 'l'lt1• •mrfm·l· l'Ol'b in H1i;; 1lr11i11a1-,'1.· lmsin 
1\1'1' for tlit' must par! ('l)lllfUJS('d or gn~\'ds. ,.;,mth,. and drL_v~. 
Through tlw,,e, Elk f'r,~t·k lms l'H l"n•d it,, eour,.,! ,md L•xpo.s,•d 
alo11g- it~ lll·d ouh·rop~ of lm,-,dL Thc•,w an· rxpo,-ed in pl1H'f'S 

1,tl1.~11,g thu .. ~1rL1!f-k for.1t .di111 .. ,u1u.,1. of .l',,i~ ui.il.111, .. 1ui.1,t, of D11ty. li'.111,1u 
~Iui1•·t' 'Wi/st:.••1•1'11:, ti•. ~.111,, ···1· ·1111jnd. ·l':1' l.htt• •1111•1·1,::1·1,,11i !1•1'•.,·:·•. 11•n,il·•1·1i:.i. ··•·1••·11 :~.·,,· • .,,, ·.,,,:·1·•••11iik· t,', ,,~11\j,•,, ,, , , , ~•,, ,111,;r, ,' ,, :t,, ,, , :,, .,,,1,,, ,~,,,,,,, :,,,, , ,,, , ,, ,,~,,1,.,,,,, ,,,,,,,~, ,,'l,: ,1~:,,,,I\,,•,,,, ,,,,,,:, ~,,,, ~i,, ,1~,, ,,,,,,,,•11o,, ,,, , 

~·11·1:.:, hn:1•:11fo·1111 1•l111·t•l:t 'lb •11·1·•·11 1•·111•t:i·. , .. .,., ... ,. .. ,·,·1.,·••·•·1·~·•.t.••••·•'•''l: 1·'····11' .·1\,,,1·"1••:1•·•·· ,t'···~··1~·•:.t,:,,.,·1·'• I_, ~I ',,I',,' I,,' 1:, ',11!1-, I ~' ' : " ,,,, '~ I'", II,","''~,, ,ll,i;, '111,,,, ,,'-,~' ,,t~'!,,{11;;'11~,,,,,,' ,,,l' ', ,'I ,'~•:iflll1,,11!1,', ,,:,,~ ~,,,,,-, ,,~,' ,~',,,,,,ii 
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1'he 1'ertiar,11 Form.atitnu of Wotem Wa1hi11gtm, H7 

rang.... thl' contact l'Xfrruh. 1wnrly due l'11.11t through tht• <·cntl'I· 
of the township just l'n;;t, and cn1.%c11 Hie lil•nd ~•ltl'r;; of the 
"'-'vcrn.l hrn.nclws nf SkRmok1LW1l Rin•r. It erm,ses the lert 1rnd 
right hrnnd1ei; of Alotk1u11an Riv<'r in $(•dions :tl ,uul 2:i. Tmrn~ 
ship 10 'Sorth, lbngi' •'> Wc:;it, 1rncl c1der11I" into C'owlitz County. 

Cll.\llAl"nm m,· Ol''l'Cno1•:,;_ 

This hrom:l twit of thn gm•1:m• fot·nu1.tio11, who~c arl'nl limit.s 
lmve just h1. ... •11 ddiru•d, Ot!<'upici. the ilivich• l114wc~en th"' dr,rinage 

flmving nortlwrly lo l:lw Will1q>it Hin•r hnsin tmd that ffowing 
soutllC'rly to Uw N,u,rl nnd Columhin Hii·1•r ha!iins. This tli\•idc 
r1mw-is in i:lend.iou from two hundred to fiftec~n lmndred foC't 
1thove ilen-level. It i;. very he1n·il_r timherl'd and iu plnces tLt. tlw 

he-mlwnte.r:,i. of thl' ;.;evernl erc't.>h thl'rl' 1tr1: ;,kl•p l'sc11.rprm:-nt,;. 
llisinh•grn.tion of tlw rtl{'k fommt ions l11ts prnd11ccd 1t ,·t!f_\" thil'k 
eovt•ring or soil whid1, togcthl'r with 1:lm nce11n11datin11s of ,·1.·g

d1Lhll' n11lt<:ri11I, rmuler rol'k HXflO!Hffl'~ difff1•ult lo firul. In addi
tion to tht:1<!' <ll•jmsit-.; prodm·l:d hy lH'tLthering then· nrl' formn-

1 iou:< of dn_vs nnd ,mndy dflys, togctht!t' 14•ith grnvc•ls solllt:'ll'iint 

b(!clcled tmd vt~r_v loosdy 1·on,-olidatc<L TlH~'i>e YHr_v i11 thickrw;;,-, 

rnn gi ng from tl few ft•d to <m! I' l 00 feet. !\ o fossil:,: a re found i I\ 

theS\' nml tll!'J Ull(loubfrdly l"\'J)l'l'Sl'llt l'IWI" 11\•r,o,;jf,< fo1•ml~rl.v 

l,Lid down nn!r thi:. rq;~·i1111 wlwn it poi-;se:-i.l~I a 11111dt lmn•r dern

tion U11m it hits to1fay. 

Ail thiil divi1le grtulu,dl.v 1tpJrnmd1{\t1 Shonlw,d.l'l' Uay 11.tHl 

Willrqm Htu·hur the Eul'l'JH! forumtiom, bcl'mm, thickl,v covered 

with Plioc-t'nl' or Plc-istoc-l't\l' s1U1cl>i, grnxrl~ and cl1~y~. Along 

the• ~hon~ 1.Lt Buy Ccnh,r. tht~ mouth of Xcnwh Hinir. and at 

Brucl'port, the young horir.011t1~ll.v hc:tld<!d sedinwut,. lil'l' we-JI 
dl~n•lopcd and only in u fow pince~ hack from tlu.• i-hon· do tlw 
h;_•d-rol'k forrn11tio111:4 oukrnp. 

Exposttr<•11 o( Roeeue bn!!nlt rnny lw ,il'l!lt in Uw c:it_,. of South 
lleml ;rnd j1111.t smith of town on tlu· l.r1lil to St•rnnli. 0th.· uf 

tbca,: .1J.1 .. 1~u.r~111s, .:11,:it1l1i,11 ,tbe (:.it,y Hmit.,,, is btiing 1:1u.1;i;ricd. f«u· rn,1d 
.#1~,t,,:,~ii~l•,.•·· .. :t,i•·•t:h1~ ·~~i~611i~l 1i·,l!lbl!E:¢t.·:,1nl,i1• ·1)f tbo•·ti.11~:!'··· tbe•.•ut~~rtv··•bt:i,rl·~ 
.,~t,11•ba:1•• ~l¢i•~~:1:10~1li1~1·.• ti! ,~:rs • n1 11t~:·· ,be• 11,11,1,n• ·•(~~(ll1l;ri1ttt f.)U1i .. lw.1~11111~1. .. 
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From Sout.h Btmd a. wagon rond extend'! nlmost chw south 
for R distance of fin) mi lei; and then continues a11 tt t rai I on to 

~emah Hiver. For thr first three or four miles wuth of the 
r:it_r limits, the cmmtry is comp11rHti\'el_y fl11t •md about hrn 

lnmdrC'd Ced nhove sc11 level. Nunwrou!!I Krn11ll creeb lmv1.· ('\lt 

tlwir etuiyons into thi!I flat snrfacNl l'ountrv nml where the trail . . 
pa:-1r-1cs 1\long thc- walls of these smnll vulle_-;s exposures of bed-

rock may l){I s(len. In evl'r)' ei\Se thei!(I tlre of haimlt. At the 
point where the trail c·rosNPs the north fork of Nem1ih River 
outcrops of sandy shnle mny he SC'l'II in it)\ bed urnl Rlong it:-; 

hanks. 'l'he mnterinl is mnssive in rhararter nnd no ~trike and 
dip could be obtained. These are brlievcd to he intcrbeilcled witl1 
U11, hmmlb,. Ji'rom Nrnmh postoffiee u road PXi<?ml1-1 up tlw 
middh~ fork o( Nl•nu1.h Rin•r for a ,lishmec of fin• mill•s. ,H 
,c•veral points along the rivvr thl' s1Lm1• ~untly !<lnilc 011 t,·rops. 
In the northwt•st c·,mwr of Sl•C'tion ~so, 'l'ovrni;fiip l! Nnrth, 
H.angc !) We;;t the road (TO,.~l'!i front tlw -:outh to tin:, north sicfo 
of tlw ri\'lir, In tlw road eut nlmut 500 fort 51mth frmn H11.~ 

hridg1:, t•Xp!HHUNi of s1rndy shalt•s arnl shnly imnd,-tones are 
wdl ,le,·c1lopc•1l. OhMervtLtioni, on the st rikc and dip wen· tnhn 
at thii. point nnd .Yidderl the following dntn: Strike ~m·lh !ff 
\Vci,t, dip SO' to the soutlnn•,1t, Thl·m·e the road rnntimws on 
(or solll(• distnnc•i:- nnd tlwn hremm•,1 n trail whieh Im,; hc

c·o111l' grown rrwir so H"' tn lu~ no limg1•1· u,;nl1IC', Ohsi-rnd:ions 
wert· m,uh• on t.he dutr1wh:1• of tlll~ rod, up h, tlu· heml 11f tlw 
ri\'t•r and such i:·xpo,mres as could hl' :.<.·en m~r(i of s,uuly sh11ll'. 

Fmm South 11(:,ud 11 mail ,ixteml:'i soulhwt•11tc1•ls to 1:h() PaJix 

lliwr. 'l'he gn•ukr rmrt of tltiR distnm•1.1 i,, con•rrd with lnh· 

Ph•i .. toccrw s1uirts iu1cl slmll's. In s(!\"l1l"lll pltu·cs, hmn:,·er. tlw 
lwdroek, ,·rnn,i~ting of basnlt, is l!XpoKc·d. 

In t.he high t·iclgt• l~Xh~nding from Netnah .Hurlim ,m11thPast
l'rly nml lying lu•tw1.•en i"!outli Ne1mth aml N1H,d riv(:l'S Uwrc~ 

nre l•:tposures of basalt. Tlw'le an! mually lwnvil.v cO\'Pl't~rl 

with ;;ands nml dny11. The mRjot'itx of the expmmrcs nc(:ur

Hr1g 1dt:►rig t;l'i!l! b1thk1. •(:if .N1:~1!it•I. Hiv1:1r 1,1~~!.l~fQHg,1•0~1, 11!. s:gt\, .()11·. 

I~ 1111111,II•• .ti,11t:ek• ·i11·. ·S!1!:(1Hb1!1· ... S;f~., ~l11111icb111hi~J· 1,·l Nc,,1•t,h, .·U.,,~ng~i ·.i). 
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11,hl11 1~ 111d .1•11~'11 ~,1,, •· • 1~1111 . t1•('11n. tl1,~1hi • li!tht1il 11111'.i ('ail · ,11111 ,,1 t1t·•1'••t·,1•1•··•·• ·•·fl 11,11i;,1 • !, , 1:: \' ,', ,',,,,, 1 ', ,, ,' ,'' ,:~ ,":~, ,' I,', ,111, ,,,,,,,,,,I,,,,'' ,1,:,1' ,, 'I' ''',"','"",,l''I t,D,',',,1,1,,,,,I', : ,,,,,,, ,"ftll,, ',':1 '"i1,1:'1(11i1,1',~,' :''''' ,,,,1,1,~~': 

... ·wt,111(•·· t h1',l'I j~h1l' "l';bi hn ·t, r 01•'1: •i!1"1t'l'1•··••1t•·· 1111•··1lrl1" ·(•"1Hi ii1•·1(" b•jJ!jl•i>lfj,•,, i'''('II''''~~- ,,,,ii,. :1,,,·•·····:~· I ' ,,, ,' ,,, ,' ,,, ',,,:II ,r,,,' I'''',,','~ I ',,,,,I' 'I ',,1,1 ,', ',:1~~,,' ,. 1,1,~,~ ,,,, ,, :,,r,:, "'"': ,:,- ,, :, ,, ,,,''1''' ,' ',, '',, ~;, ,,,'~,,,,, ,,,:, 'ifti,11" ,Iii!,:' I,' ,~: 1~1r,1,,,,,11i1,,,::,~,,:,:'," ,'Mn,, ' 

ht•iiiii·· .• i!,t ['i• ~1111 ·,·· li$t·• .· !!ii1• 11 11~ h· . ··•rr1'i1• ·!ii 11:'11'•,;:111:1• l!lh l'lh• (~"(''I' t i.11'111("••:1··· . l'•·III ·•ii"1•·•·t•i1· 11'·'· , ,,, ':, , ,, ,, ','~',' ,', ::~, 1,,, ,1, ,:n,, ,,/:''"1:,,''~",,, ',1tj," ",I :',,',,,,,',,",1,,,1 ,1 , ,1~,'l",,11,:~' "',,',,,,,,,,, ,pl, ,,,,,,,, :,:, ,:,'l'i', ,,,,,:, :,''!~,, ,'' P'~',,"' ,,,,"'rl"! '' ,,i,,', "' 
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ring in Section ~3 il!! probably n scdi111t~11tary l11yer interbcdded 
within the hmialt8. 

About one mile west of Holcomb lm111dbl form prominent 
outcrops along the Northern P,~dffo Rnih1rny grade and con

tinue o,·er the Willa.pa-Ch(lh1tli;; dividC' to Pe Ell. West of the 
eontact rock exposm'C'S tm~ not well developed, hut such as do 
1WNB' rm~ l\ pnrt of the ov£>rlying Oligocene formation. 

A tr1i¥erse line was run from the Northern Pacific RR.ilwny 
itt Hnymond southwiu·d, up the Aoutl1 fork of Willapn River tmd 

cl1:tnil1:d oh11erv11.timu mnde on tfa~ rnrioui. outcropf. ,dong the 

tr11rcrse. In tlw north halr o( Sect.ion 6. Townr,;hip 1~ North, 
Range 8 Wei;t, the has1tlt contact was found to cross the riYct', 
to t•id1~ml southl•:v.h•rly 11ml 11g1d11 rt:<iro,-s it in thl• wt•st half 
nf Section 8, t.he ,1mrn.· tow1u,hi p 1uul 1·1rng<'. On thl· norlltL~l1sl 

,..i,h• of Uw c•onb.<•t u111rim· fossilift:l'tms ihuulsloue;, mut !-ihnles 
uf Oligo<.il•m~ age wl·rc M~n dipping itt mt angle of 3:3 1' to tlH: 

11orth1•nst. \Vithiu Utt· IHLsaltie 1u·t·11s exteiuliug southwl'.sh•r]y 
from tlw contact, m1me1·ous b~uufa of immlstom:!:'i and t<ihale O<'

rur intet-ln•dded with the basaJtic· lilycrs. No fossils could ht• 
found within tltesl•. Stratigrn.phicall_v doinnrnrds from the 
l.~:0<·1,m•-Olib•nccm• conbu•t tlw inh•rlmddt:cl s('(tituenturics hcC'mnc 

hiss numerous and mud1 thimwr. 111111 uUi111,1tt'ly entirely cfomp
Jll"!ll'. In L•,·c1·_v case the nppL'r limit of t.hc lm,;alt 1111.s hC'<'ll 

dm1'1c11 as the Pont.act hc:>twct•u tht: EonmL' nml Olig11<'(•1u- fornm
t.ioni-. 'l'hc intt-rht'(litrd ,mmlstom-,;; and ,;}mJci- urc regarded !l!<!. 

hdonging t.o tlic J•~occm:-. t'11h.11·L• dctaik·cl ;..tudicl'l mity prm·t 
that n J}lll't of tlw luu,11.lt lwlong" to the Oligoef•nr. 

On t.hc lltft fot·k of Gmys Rh·l'r, Oligoc·c:-m~ snmlstom: nnd 
shales WC'l'e found to outcrop JlK for 11K tlw ltour1<bry Um• hcit.ween 

Pitciti(• nnd WiLhkinkum eounties. 'l'he lun11dtic eont.act m·enrs 
approximntdy on the line hetween ~ediou ~~Towni11iip 10NMth, 
Himgl' 7 \V(•i1t, nml ~<."etiou Si, Town,_Jiip 11 North, Uange 7 
\Vt•st, Nc·tu· thl' c:-onbu·t, l,qrcrs of b1t~1llt inh•rhcdded with ,iand-• . 
stoncK r111d ~hales begin to outrrop. In places layersoftufl'1leeo11~ 

111lt'~Cti1,~l. ,~11e It1.b111:.1t1t1tkl'fh1d, .:li~d1• 1:1 cH111ti1\ru::t1 ot· •<:•rl•!!c•b1tU milt! 
1~(il"tb.(>'f the 001~t;.a;ct. tbt1·:,edim,er:1tl·11r~ ,11nib:1·•c101111m:mly b1t:t1:rbed~ 
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l'd with thl· lrn.1mlt,;. Uc•Jond that point basalt pmlomirudcs. 
Aho11t ()l\l:-hfllf mik north or the jundion or tlw ll'fl fork or 
Grnys H.ivl'r uml Uw mnin hr,m<•h, ou Uu: former, the ronltu.:t 
umy n.g,iin lw i;t•en, Smith of this c•onhwt the lowc1· Oligocerw 
slmlc11 nml snud~tom:s iuc wt'II d1•\'Plopt>d in t.hc ri,·N" hirnh, 
dipping i.outlu~rly 1lw11y from tht' bn~e.lt. Ju,;;l north of th(: 
contnd snml:1to11es tLrl' inh!1·b1:dded ,l'ith the luumltie lttyers. 
At this point. on the e1llit hank of l:lw t'iver. tL small dinbUl'>l' dikt

cuh t lw ;,cdimentRr_v rocb. Almig the uppl'r brnnd1c11 of the 
left fork of Graxi,; Rivt'r tuffncl•ous ln.ver!> arl.! n•ry l'onspicu

mu.ly inti::rhedded with the hasaltir flows. On the main brunch 
of Grays Ill\,(;t' in Section !W, To'll'n11;hip 11 Nol'th, Range 6 
Wl' ... t, 1d,011t t.wo miles north of Ul,mcy Creel tlu..- tuffocrom: 

,mrl i-1lully lil_V<•rs out.C!rop Vl'ry prominently. Mn.rim.• fossils 1lrc 

very conmmn in t.he r-htlleir;. Tlw r-lmles lll'l' i.0111t•wl111.t bfLked 
1md rwvcr t-XCC'ed ovl'r 100 feet in thicknesi;. TliL• cre1•k flow,; 

tl11'011gh 11 n·r_r unrmw \'1lifoy and nt tt point nenr the junction 
o( Blaney Crl'.'ek ffow,:t through ,i gorg<• of hai-i1ltir roek. Tin• 
lu!urlwidcri- of the scwrnl hr1ln<"hel'I of Gray~ !liver lit• (•ntil'(•ly in 
lms itlt il' iU'Nts. The fos.i; i Ii frrous s}ullM above nwut i onccl n re 
lower Oligocrnc. 

'I'he contact hetwcen lh,! h1lsnlb, 011 the 1.•u!it mul tlw ovt•rly
ing fmsiliforoug ~and.stones nn Uu- weP1t nct!lll' in 8cdion 11, 
Township 10 North, H.ange i \Vest. 'l'lu: luu,altie hill,- b·end 
imutlrwcstl'r)y lllll.l form the rlividci belwem Grays lliv1~1· on the 
mnt.h and the wci-.t fnrk of Skamoknwn. Ui,·1)r on th!! south. 
'l'his dividl' is ithont ;'i(}O fret in devo.tion 1md thiC'kly eovcred 
with Plioet'.IW snml,- 1rnd dtL_ys, ulthough lmsalt outcrops. m 
plu.('CS. 

On tlu..- nlflin fork or Skamokiorn Ui\'er, hn,mlt.,, oc·cur m 
the hi]h,icie throughout tlw north half of 1'ownship 10 Norll1, 

Rirng~~ 6 West. 'I'hc C!Tl'ek valleys 1trP rommonl.r filled in "'·itl1 
grin'e[ 11.nd Mmd, but. thl• hns,dts 011tcro11 011 the dividc:1. Tiu~ 
~.1iJQt pQ,~jtfou (if t.11, .uo11t~H~t. (:\UU.,ld .. uuti. he 1:ltitu.i:min!liltl,.but lu:HI, 

'h~!i:!tl ~\pf'l'O'l'!!il~-li!.:tely,lr~twn 1~daW11~y. bi~'~'!l;\l'lil u~~' .b,!$tl:)1:l't,i(!.:l\(~J~•~ ,1,f 
,~dln111,t1t1u1y 11:0,~!k~ 1~n(\ • lb~ 61111:11t1 01,:1,ti,er(>p:11 ,t,f ;b11111dl:, 
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On Wilson Crrrk\ whid1 euh•rs the main hnmrh of Sk1rnmk
mrn l{i\'el' in ~,•r•tion !t!9, Tuwui-hip lO Surth, HHngl' (i \\'psi, ex

po~un•s of ~"tlimcntn 1')' fornmtions m·cur nt Yttl'ious point,; up 

to th(• hasalt conifld which lies in Sl1dio11 !t~, Township 10 
Sorth, lbngt' (i West. Tlw sedimentary rot·ks t·on.~i"t of i.~o
)ahid exposures along the riw•r hanks nntil tlw rin•r milt'_\' 

flaHenll oul and no more oukrnps Hl'c sten. ~·mm tlmt point 
northwanl the houlderi; in the creek im• c·ompo~ed £111tir11ly of 
h,u;nlt And st1('h <''.'i:J)OiHlrt·:. in tlw hills 11,; 1m: 1101 t'0\'('1'('11 with 
Pliorl'JW snnds und d,iy:. are ill:-o c·ompo~t•d of hasnltic• l'OC'k. 

Tlte (•nntart lms lwrn drnwn at this point as lllll)- he St'Pll upon 
the ucrompnnying nttlps. To tlw l'a!'lt of Wihmn C'rrL·k in Towu
~hip 10 North, Ran~t· ;i \Vl'st, outrwp1, of lm,.;alt ,ire c•oum1011. 

Tiu• t:m1tnet lu!hniiin this fornmtiou n111I the mari1w :\lim•1.·1w 
rork to tlu-• south c•ror1st•~ I.he ll'H fork of Alot'k,rnmn Hiv1·1· in 

Ilic south lmlr of Hcdinn :t!t, Towmhip 10 ~nt'th, Hsu1~t· r; 
,vl~llt. Stm1' tlu~ ecmtnd in the~ hnsalt snnw mining di•\'dop
llll'lll work lms he1•11 dmtl' upon small q11urtz \'l'ins :-tLid to l'llrr_r 

low \"ldlll:'>! 111 gold. This eontnd l'rmse!-i tlw right fork of the 

rin,r nhoul hm mile,; d1w em,t. To th1: north 1m till' ht'adwnfrrs 

of till' Alneknumn Hin:r atul on tlw divicl1.• buling on•r tlw l1{:ad-

1rnh•1·s of I hi• south lmmdt of t'hd t,dii; H iwr t lu.• rol·k format ions 

an· 1·11tirdy of l11t:,.nlL Tl11.• 1li\'lfit• lms nn derntion of m·er Li'iUO 

fod 1uid H11· Sl!vcral hranrlu.•s of hoth 1·iw1·s flow through 1kc!p 
gorw•~ r11I into tli1• ha,mlL 

J.ITl!Ol,1.11) \". 

Th,· 11:oePrw formn tinns nlong I he· tli \'i1h! lidwt•PII \\' i 1111 pa 

Hi\·1·r 1rnd tlu.· Columhia n1·1• (·ompost:cl for tlu.• nm:1t p1tl'I of Im• 
saltic lnv1ts 1tnd tnll',-. lnl",;rlwddNI with tlws(• art• slmh·•, '<tutd,v 

shnk'.s, sludy snrufatonc:.. ,uul :,,lllldstones. Tin: lnl'<altic lnnt, 
appMr i11 nu·iou:- ph1l1"(~s. rnuginl,{ frnm t Ir,• fow-grni111~1l, 
1k11s1.• hlurk .,peeimC'n.~ lo tht• highly n~sil•tiliu· t_\·pc.•s. Mix,·d 
with tlwsc: an: frng111mt1tl Ja_ver'I in whid1 hug1.~ nngnl:u- lilol'b 
rnngc in :,ii:r.c• from n few inl'hc-s to ,;rn•ml fr.t•t in di,mwh•r. 

ThPilt' an• imln•dcled in th,: fow1· grnined hns,dt,. nml ull ~how 
tlw ,•!feds of tfo\r tldion. Tlw i\1m1l,;trnw, arP c·o,u·st·-gr1tilll'd, 
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TJu 'i'l'rfim·11 F01·mntions of Jrotfl'n Jr tuhingfon lilH 

of n gmyi-.h hrnwn rnlor und fairly ha rd, but not widl'l_v di1-1-
t t·ibu tt>d. 

<11•:0l,OGIC :'ITl:FCTl"IIE. 

Tin: ,-trud11rl' of Ott• itrti1L 11mh!r considerntinn 1s ,·ei-y t~orn

Jlll'x. 111 its hro111I 1e1•11t•ral ((•tdlll"l'"' tlll'n' is an n11tidi1w fr1·n1l
i11j.1.' 11pprnximah•ly Nort.h Hi lVt•sl f'rrnn \\'ilhqm H1u·bor, hut 
iu tlw vidnity of tlw lwu,hrnkrs of Gmys HivPr it turn., 1u11I 

PXh-ntl.• rwurly due t·1tst i1long the 1livi1ft. heh\'l•t~ll the l11:1tcl

wnters of tl1e Alndrnrn,rn and tlu.· south brnnl'h of ( 'hd1,di:<. 
Hiver. ) .. loHj,( \\"illnpu Hiver on thc~ nm·tln-1lsl i,;ick• 1lf Htl' m1ti
(•linc: tlu,· owrlying :\fioccrH! ruck,; lll"e dipping to the- north1:,v,t 
ut. angle:- nmging from 7 to 8,5 ·. On the south side of thC' 
antidim, on Salmon nnd Nu;;d, Grn_v ,md Aloekumnn rivers, 
the· nn•rA.gt~ 1\nglc is 80 to the• .. outlnn•st. hut nn1gt's from :i 

to 60' in nlrious pla<'e'J. 

CATHLA:lfl~T-Gli:RMANY CHli:EK AH~A. 
I :;,;nim.u·111c 11114,TIU llFTlf.HI,. 

Tlw Hl'NL in w>lvN I in I hi,-. di:1tri{~t lies nn t lu.• nor!' h :iide of 
( 'olt1111hin U iver i11 Hw :.outhc1,11tc•m pt,rt of V\'tthkiulrnm County 

,rnd southwc•~tC'rn Cowlih County. It cmbrart.'11 the northwC'sl 
eortll'I" of 'l'tr,11·111-liip 8 :'\orth, Range :i \Vt•st. and the north 
lmln•,i of Tmrnship~ 8 North. Jlungc,. t, 5, and 6 \Vrn,t, thi= 

Wl'llt hal( of Tmrnship O Sorth, lliluw-• 8 Weist, und thli luWl't' 
two-thirfill of 'rowu11hip,. t) North, Hangei; ,J, !i, 1uul fi \Vl•~t. 
The llOilth limits of the dii:;trid 1u·t• tldinl'1l by Colmnhin Rin•r 
ll[I({ tin· tlol'th 1imib: h_r (1.11 rnst-wt~)!t lwtt or Ullll'illl' Oligoeefll• 
,wdinwntary roC"ki1. 'J'he north contad between thl' Em·t•Ut> 

lmsalb, uml t.hc Oligoec·uc sedinwotnrfoi1 hl'ginll nbout or1c mile 

north of Sk•~rnok11w1t. Pt·om this point it (~Xh•ruli. nt~1Lrly dm: 
en.st for three mik!s and then tum,; i.011lhti11~h•rl_v nml l'rrn11<cs 

Alocknmun Uiv1:1· in tlu~ north h,tlr of S(!dion S!!, Towuslii11 9 
Surth, Range 5 \Vc1,t. Here it :nl"ingli 1lrouml on the e1ist sidt 
of Aluck,ururn River, and in Section 10 swing!-1 luu:J.: ag1Lin to the 
W(•st side o( tlw river·, and tlwn recross{•,; in Sl't:tiou 2 of the snmt". 

tmrnsltip nnrl rangl'. It cto,;1,t'il from \Yahkink11111 into ('nwlih 
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County ,md urny he h-tt<•Nl 1wr<Hs tlw llC'1Hl wateri- of Abl:'r
nnthy ,md Grr11111T1J c-rt•t•ks, In Sed ion 18, Tmn11d1ip ~) "Sorth, 

ll,111 n•p !i W l'st the o,·erl viug Oligot'(•rn• ~l•d inwn t, thin nut nnrl e . . 
cli.mppl'al' llnd tl1e l11~snlt:< 1u·t• iu·t~all.\" c·onnedecl 1rith thosl) in 

tltt· C'mtl Cn•1'k a11d .Ark1m~a~ {'1·e1•k nn•n;;; whieh liP to thl' l.'Hl<l 

and nol'thc1ti<t. 
CIL\1:A("l'l.:U OF OF'fl'llOl'~. 

Almost the mtire 11m1 of this distrirt is composed of lm
:,alti<' rock. It is not R.1w1tyfi l'Xpo!-lcd 1Lt till' :.llt"fa<'e. how(•wr. 
h('eau~t of the extensin:: con-ring of Pleii-;to('t'U(! .'mnds ilnd days:. 

Th(I ~,('Vlltion:.: r:tng'l! from n fow fo11t to moo foflt 11hove ~e:t 
level. Tlw 1u·ea is disRcdcd h_r !i.l'\'l't':tl. ~trMms lw,uiing to the 
nod Ii m·n r the Cmdit z-L(iwi.:; ( 'ounty lim• aml tlnw in~ imuth

wa nl into the C'n!umbi11. Tlie.~ci ,treum;; han• dPn•lopecl vnlh-y ... 
,·arying from n !'Pw l111111il'l'd fc1·t to O\"l'l' I wo mill,:,, i II wi1lth. 
.In mo-.t instmtl'lis, lmwt'ti'I', the ndll'.\" floor;.; ar1t t·ovvr"d with 
aliuvimu. Hen• and till·l'l' expm<lll"l'"' of lm,-nlt 1111Ly be· !-11·1.•n in 

the str~am bnnks. 
Dl'tuikd I n1n•rsi'.-s wen• rn11 1do11g .\lol'kllttHUI, HlrnmokitwH. 

( :am1•ron, AhL•rnathy, Gcr1111u1y 111ul .:\fm,,1uito crel·k,- aml frorn 

oh:<cl'\'ntion tnh·n 11l1111g tlw,u• travl'r,.;1, Hun, the aru1l g'l'Ological 

data 11s !<hmrn nn t!it• m11ps 1H'<·111111uui.-.·i11g tl1i,.; r1•pm·t. ha\'( hel'II 

ohhliunl. 
}"1·0111 01tk Point H loµ:ging ritihrny ow1w1I h_r th1· Oak Poi1d 

Piling ( 'm11p1rn.v 1·xh•11d&1 up C'mncron C'rN•k for 1.l tli1-;tn11ce ol 

~H<•ll mik;; from it;1 mouth. l<'or tl1t• first twn mik•;. oukrops ol 

ha;mlt tlre n·ry nurn(•rnwL TIIC' ndh•_v herP i., very 1111 rmw wiU 
sh•l'P i.lope~ nn 1·ith1•r sidl' ('0111pns('d nf hllsaltil' diffs. 

Fnr tl1t• lll'XI tl1rt•li 111iles tlw !11tsalt 1•xpmmrt.:s iuc rml s1 

prnmi11P11t Ind umy In- SN'II wht'l'l'Vl'r nny i,criuliug has bl'l'II at• 

temph•d along tin.- railwn_r tra!'k. Tlw lm..;alt:- i11 llw hills had 
from t.he trM·k iu·e em•et·l•d with clny. At n point tin• mik,; II} 

tht· et·t•ek n luumlt diff, lwving irn dt·vntio11 of ;ii) freL oc•t•trn 
011 t.he r!ast side of till' h1u·k. At thi .... point 1111 the surfiw 

th~\l't' i11 ,,,1,,,,,,,. .• ,,, ·~:~,!,,,. r· . .,,,,,11 · .,.,,r .. ,,,,:.:1'11,•·~~-·:•,111·,,. ,,,1·1,,,,,, .,·,;1·1,,, • .,, . ., .• ,.,:1 "'~' !li·11·•,,,.,t·11 ,,, ," ,, '~I', ,, ,,,,,,~ 1,:, , ~' l,,,.,,~,tl~, .,,,,' ,f.r.,,,,,1,1 r"',,',11,,, ,, ~,', ,lfrl!I,~ ,, ,, ,/R.1,~'11,11!,1'~,, 'I'"'~ ,"',,,''!',,iii;,,,,,: 

limhcis .j)f bhL•~k hit•1'""·1i1· ....... I.'• ,.,,,,.,,.,,~,·\·•··1'··11•·1 'IA;l"l'I':,,,;,,, :·~1i!· ·•1",-·1. t,u,.•1• 'l"'"''''""·"'·' , , , , , , 1 ... , , ·~, '~'~' , ,~,,ri,~,, ,;i:, 1,,,,1' 1111-:~•'~·,•, ~;,:-,, ,, , ', ,.,,,, '~' , ,,, ',"~', ,,,~JI,,~,,._ , ,,,,ll,if''r Iii'·~ i.;:,,ll 

,vhh ,it 111uu:ly c:thly .. l•,11(,111 t:li(! t'.,111111lt:11 .,;,.f .tii<1l.111hu~tic1u:11 .1md!l!1 b 
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~-,i,.; .{(•I'll m plncl'. Howen•r tlw fJt'bbll',; and houltil•rs in ti,, 
l'l"l•<'k 11.re compos(!tl of' fhw-gnli1wd black lm:mlt whid1 m•1•1ts;i1111 

tdl_v is v1::.icular. 
,\ detuikd tran:rsl' wi~s umrtt' along (h·rm,my ( 'r('t•k froi, 

thi: point whl'rt it empties into Columhin H.h·er nt the town o 

Stella to its hNldwafrrs in the renter o( Tmrnsliip 10, Hangl'.! · 
\Vei;t. At 11 point about one-fourth mill' 11m·tlnrest o( Stel!i 

along tlH' wagon road 011 the east side of ihl' erct·k the hni<nlti, 

roek is well exposed. T1rn distinct flows 11ppear nt this place 
'l'ht'. uppl'J" is a har1l tle11s1· hlm-k rod,, H1P lmn'r is "oft, r11ud 
decomposed and in ph1ces tlistinrt}_v tultaeeous~ o{h·n ai,;sumin.! 
u ydlow tn <•r(•ami~li ('olnr. 

Thi: l'otmty Vl'ttgon rmul ,.:xh•11ds up G1:t"11urny C'red, for 1 

disbrnct' of four mil1:s. KXtlminations m1ule along thiii l'mld. l~X 

l'1!pt in tlw imrneifotlt• ,·kinity uf Cohm1hin Uivcr, yil'idc1l vN-~ 

fow outcrop.~ or hed r1wk. \\"lic•r<in·r !.!xposurcs wrrl! ~c•e11, how 

c•vc•r, tlu•y wPre Mltirely eompo.,,.,cl of htll'itdt. lu tl1llS(' localitit~ 

wh<.•r«~ b1idroek Wfti> not oh:.c•nNi th1• ,mrfiH•t~ soil., WN'<' \'l!I'~ 

hl'rlvily iro11-st11ined ,uni the- pd1bh:;; and fr11.gmc11t:1 found i1 
tlwm were compo:.c!d of n~ry hncll_v wmthm·rd basalt. 

FnrthN' uorth in Ht•d ion 1 • Township ~) X ort Is. H.nngc 
\V1·st, ttt n point where n ,mmll crC'ck c·omc;; in from the- w1•st 
n 1111tssi\•p hrown snndi;tone outcrops. 'Xo oll!,1:n11tion,; m 

striki- 1uui ,lip eouM hl" ohbti1wd here-. F11rtlM· l'Xtuninution 
1111ui1.• up tlw en•ek 1wnr it,i hrrulvmh•i-,i. i11di1·rttl· tlw hi:d ,·m·k h 

he lm,.altil· in ehm·ndcr. 

I.ITHfll,OCY. 

Tlw I•:1H·1•1w formations in Hn: 1u·c•1L j u;.t (k•s(•1·ibl•(I 1U'I.' nlmo" 

1·ntirdy eompoi-.t·d of lul!utltit" nnd 1rnd1•sitic iiffas. Such ,.;t~di 
1Ul·nb1ry 1·oc•ks a,; oeeur with tlwm c•on,-ist of \'l'l'J mirrow hand 

of slnlle or sa111h1t.one inh-rt"alnh•d behn•1.•11 the flows. Tlwse ur, 
<·ommonly nmrc.• or less c•11rhcmacP011s. Tht• b1timlt n:s "l.''-!-Tl ,dons 
( 'ohm1hi1t Hin•r prC'sent u ,;erics of horizontal hl_r,m; n•stin1'? on, 

,,!1,d,(1i tiil1e otb,11•,. 'l'.l1e (!t1ht,Jct 11~rdllel!lll b11t.we1:~1\ ~be!'lt~ h~)'t1•, 
.l:\11t• 11l1ghtly llll(ltihithig, th,~~i ltt:Y,lt1•, 'l:'.lill',Y (:11111111id1:t)•1,bly ii 
gi:1111:l'ml ,1t1'.l~>(i1H1ju1ciit\~ :!)61ju,1 being Ug,!d: l'lhil dth11.1~,11 d1t,1•k., 1im1, 
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Th<' rock,; outcropping in tlw point ,;outh of U,,iu-o t~Ut~iti 
nu elt>\'tltion of ioo foet nlmn· Sl'}l le,·l·L TIil~ wci.t si(lt• of t.hi, 
headland is <lirtdly l·Xposnl to the w,n,,:.,, of the Pacifi<~ Oel:an. 

Two poinfa jut out into the oet•an, namdy Xorth Hct~d 11ml 
lfrKl!nzie Hc,ul. Even nt the lowest tides it j,1 i111po~ilihle b: 

pass :uouml these pointi't hut bl'tw-cl'n tht~HI a1·1.: con•s wiU1 
hroMI gravelly henches and back of thcs,• hc~u.~hcs t.hc dcYatiom 

1m· rnmpartltirdy lm\'\ forming !,lmllow divides with the area 011 

the east!'rn side of thP mpe. 'l'ht enstcrn ;;hon~ is morl' or lcs~ 
protected from the nrtion of thl· O<'et\n 1mcl in remit _rcan 

shmLling luti;; nccurml lo sud1 an l'.Xtent ns to build up promi-
1wnl ~o.nll ,i;J)iti:i. Thii-: high r,wky <'a1n~ rnds ,ihrnptl_r immcdi
atel.r wt•~t. of tlu.i town of lhnwo aml tlw <'tmntr.v from Uud 
point northwnrd is lt1rgt·ly eomposl'tl of low hills of Pk•i..toc•t•tH 
gr1n-d..... N(!ftl" thl! oet·1tn a snndh,Lr ha,, he-NI dt•,·t•lo1wcl to th( 
11orth for ,1 disbwc·t• of Rftt·l~H mil(•"· 

LITHI H,OHY. 

'l'lw roek,,; invol\'l'd in f'tlJll' Dis1tppoi11tmt·nt nr1· t·11tirl·ly o1 
E<wcne agt· ,md ('on1poP1cd of varit•d type" nf J,n·,t fh>Y1'>1, inter-

111:diTNI shnh•s anrl ;11Lmlstoin~s, t11tfi.t·1:1ms hl)'<~r,; 1uul fragnMthL 

1m1tl'rh1L The ,mrfn,•i, nf tlw eliffs ILl't 1•m·1•rt·d ,,·ith polygm111. 
~luipc·d hloC'h, dm, pos,;ihly to ro11tr1trtion at th1: time• of cooling 
A riirnilnr condition pr,,.vnils on till' nnrth si1k of :\kKe11zic lfrnrL 

:\long the 1.11l,;h•rn shore or lhnu•o Point 1lhout one-httlf 111ih 
i:;outh of tlu.• tmrn of lhrnl'o, i-;lutl1\s nnd ,;1uuh1tom•s 1tr(' inter· 
l11·dde1I witl1 the lnn1, 011 thdr uppt·r surfaces wliL'l'l' tlwy corm 
in e,mtad ,ritlt oHwr lms1dtie ffows they :trt' lmh·d 11ml Klightl) 
llH!buuorplm.-.l!II. 111 plm'l'"• l!SJJe<·i,llly at tl point mw milt 
north of Fort C'nnhy hnrrm•ki-, lmth tlw rnkm1ic lilJl•r;.. us \\'t.f 

ns tin• '-l'lJUh,tmw~ nml slmle,.; nrt• cut bv iliuh1tse ilikt•s, 011 tl11 
oppo~ik side or lhnu•o Point 11oi·th of lld(t•mdt• I·fom1 Hirniln1 
i,lullt~,, 11ppc:nr intt~rheddt1I with hn,-nlt lk•1·t• tlwy nrt• bruU) 
hitkl'tl~ lwish•daml Sl}UE~l•Zl'fl as OIi the l.'llKt()rtl ;;1dt·. About mw 
h1df 11f t:h11\ ,~!:i:iti 1111 ~llillil~n1hl11.g~t t1.f ~•~lht~~1i,e UH~t.(!d.11:liil ,~,i,t\\l,.t•filt~ 
i.11 thili! ·1~ve1( ,is. 1;!1,111Ji1,11ed ,1,f' t11,l¥iltt~im1., 1tnd f1ii~g1~mr,t,,1 r(1t!k11 
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Tltr Ttrtiar.11 Fnrm,,fimo, of Wotan ll'11Nhinghm 159 

The,;1_• 11 re ffrrnly tl'II\Pltll'II and nlwll.'"" ,how co11si1h•r1tl1!t, 1tlh·r-

atio11. { Plnh•s X n· 1111cl X \'.) 

lll'('llllSI.' nr thl· cru,hiug whi1'h till' Ern·t'III' rorb Ill lhran1 

Puiu I Int H' 111Hlngo11t·, tl11: dd u ih:il "t rndm'l' i" ditfk11 It It> 1h·
h:i-111 i111·. Obst:l'n~tions t11k1·11 on ,1.trik,.• and dip of Hw i11frl'·· 

hP1hh:d ,.halt-,. 011 tl11.· 1:i~-<h·r11 ~id,_. or tlit- point ,du,w ;tit ll\"l'l'llS,l;l' 

,tril.a• of 111·1uly 1111rth and south l\ilh 1l tlip rnn~ing lwhr,•1,11 

H,ii-1-_,. irnd fifl-s fiq . .{t'l'l'" to llh· l'!lSt. ,Ju ... ! t•rt:-t of I his point 
aud onP-half 1t1ik i:n,;I of llwa1·11 pro111i1wnt 1··xp1i,.11r1·, of inlt·t·· 
luxbktl sh1df•,; nnd sirnd.-to111•,, 1 ►11kr1)p on I hi:· lwad,. Tlw~,: 

lmvc· an an,rag1• strikP of '.l\orth :IO' East. ,mrl rliri about ,57 
\'71:,d. Tlwn' ttre 11n Yolc-irnie 11mtc•riul~ iu tl1i~ loc,dih- 1111d tlwv .- -
art· pre,mumhly _ymmg-c•r thnn th1.• Eo('l'lll:. If ,m, tlu•re would 
apJwar tu h1• n foult trt'mling m·arly nortli ,utd -(outh thl'ou~h 

1111.· town ol' llwnl'O whi1·li lms thrnwu th{• ,t r11h1 1111 tltt• 1•a,;h•rn 

"i,k n( Ilwal'n Pnint dnwn,..11rtl,.;. 

1 .. ow1m t·owr.t-rz \"Al.l.f:r ARl:!~A. 
1;1,:111:1:.\l'II II' l•IM'l'HIHl'T1••X. 

Tin· at·t·ll imoln•tl in this piu-tit·nhu- dish-id ,s ,iltwh,d iu 
tl11• Cuwlih Hin-r rnlll:y 11.11d l'Xk111ls fro111 tlll' town of ( 'ui-111' 

Rul'k nm·t h ll-1Ln) to \\'in lod;, a ◄ I isht1u•1• of uhnu t tifll'l'll mih•~. 
Tl ti- ht 1·gi·r p11rt of t Ii j,. di~ I 111u•p j,. t 1·n ,·1•rsl'd liy ( 'o"· Ii I 'I. rin:r 

wliid1 tr<inds llt·al'ly 1101'tli and .;011th, hut i11 S1•1·lio11 ~8. Tow11-

~1iip l1 \'orlh, Hang.- 2 \Ye~t. il tui-11, abmptly mu! t•sh·111ls 

m·nrly dm• e11,,.t tmntrd lfo• .,1m1111i1" of tlw I '11sc11des. At tl11~ 
tmni of \\'inloc·k, Okqtrnh Cr(•t•k (W1•11pil•~ H 11·id1• ndle_v, h'1•111.li11g 
11 littk• wt.•st of .'/.0UH1 t.o Hn· tmrn of \"mlt•1· wlu~t"l~ it j1)im, St:ill-

1ndl'r Crt'l'k. F11rtlll·r ,-m1th thr- l11tkr en·r•k empliL•.- into ( ·ow
Iii;,: Uin•i-. 

ell.\ H.\("TJrn I JI-' Ill 'T('IUl('I>, 

Hoth ,.j,!(.,., of tht• ,. 1tlk:I'" j u,,I' 1111~11tio11erl HI'!' hun len·d hy lo\\· 

wooded hills. Thr: entin· region htt:. bC'l~II HlfH't• or Ji,,-,. hettvil_v 

lllUV1ti1it,d•·· w Mb •. e1,~il.11t(>t1~irt(!· .• 1111•1,\lt!,l!lil 1
•' 1!lhd•·· 1!1!l,1d111' . ~l1b11!l"'f!· Jtil'!'t' ·.bl iu,~1i:t 

ib1,~!1'1· 1~lll!l'l'lll!lll!lllt:t, tn!1t,. 111it(l l!llld il)(!lil(l'l11i!fl bt d1,:11 e:id,t,b1g.1,t1it1iuni~ 
Ji~b1111.s fili(f !h~1111k11 •Df • 1(]dwl1~1.!it%~1t,r at1d 1:i:l~n ilt!(111g ~h1:111;,111 ·oti• Stille 
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po-.t11'1•,; 1•:-:tPncling np Stilhrntl't' l'rt•l'k fro111 itli j1111dim1 with 
()1l-1p111li ('t•n·L:. 

l+'mm thl· jmwtimt of Olequnh 1rnd Stilhrntt·r c1·1•1•b ex

po,;un•s of tlw Em·l·m· fonuation l'Xfrnd al1110 .. 1 eontinuously 
up tlw fonuer t·rt•l'k to \Vinloek. \o ign(•on-. rorb of ,my natu n· 
Wf'l't' found iu tliis portio11 of tl11.• ,-l'rh•s. Thi.' }ll'l'\'Hiling typP 

of rock is II shnk· or sn.nrly ,dmhi, partly 1111ui1w 11111I padl_v of 

brnc·ki.~li wnte1· origin. Tlw :-trutn hnre n pn•,lominatP nurth
WP!-JPrly strilw with H n·r_v low arerllg'l'. dip to the 11ortht'!li'lt. 

l11 Sl·t·lion ~8. Tmrnship 11 ~orth, lla11g1• 2 W••..:t at tlw !tig 

h1•ml i11 ('owlih RivPI', s.h'.t>p eliffs of shalt! an :xpo~ed for 11 

di:,;tan('e or Olll:'-l11df milt'. The~t• ('O!ltaiu llll l''.dt'l1llll'l.r 1-ich 
1111u·i111• T<•jnn fot11Hl n•pre,wnh-fi hy fo,;sil ltl{'!llifo•, '.',;ns. ~l::J~ 
and !:!!l!L The i,;frnb, at thi,., lrH·ality !um: n .,trik1• of J+,1 to Hw 

Wl·i..t nnd dip >Lt nu augh· of H to tht) 1111rtl11•11,;t. Th" intern•n
ing- itn•a hl'lwl•t•n thi,; lm•ality aml Oleq1mh ( 't'l'l'k j,_ P11lir1•ly 

f'O\"l'rPcl wi I h Pl1:isto<'t'IIP gt'll n•I,. am I sa III I. Tl w ,-1t111t• ,;t ra I 11, 

liowP\'l'I'. npp1•ar to ,:rosll Ol1•1tt11th ( 'rPPk in ~I'd im1 H. Tmn1-.hi 1• 

11 \.;orll1, Hnngt· 2 W1•,;;L .\I this point on Ol1·quah ( 'rPt•k 11 

,-i111ilur, 11lth1rngh 1101 ,o 1·11111pleh·, mari11l' Em·1•1w fmu111 111·,·11r,-. 

. \t n point nl:out rnw 111ih• '<llltlh of \\'i11J.wk "talion in llw luuiks 

111" Ole•1uali ( 'reek ,;hnh•>< 111'(' •·X p1h(•d, 1·mtt ninin~ 1l runri11l· i11-

n•rh•l1rnh· fauna ~,mwwlmt ilifT1·r1•11t frmn llw u111li·rl.vi11µ; T1-,io11. 
A numl,1,r of OliHm'.c·m· "Pt"'it'" m·1·m-. ,mc•lt 1Ls X1u·1rln dalli 11. 

sp .• S11fr11 p(lrtt/frln~. aml Jlm·nicalliRfa 11itt11/111rlft't11;i11 Dnll. 
Tlw i..trih of Htt' >:1trata nt tl,i,. point is .\ortl1 ~O \\',t,;l 111ul 
ilw dip ·~ tn tht· northmi..t. ,fu,.t 11nrth 11£ \\'iultwk ,latiott 

si111il1u· strain lll'l' l':tpol-\td lta\·ing ll slrikl' of '.'\orth 7:1 \VL•sl 

11ml a dip of !t:t to !lit· 11odl11.•ast. Tlw,;c ~lrnJe,_ rn11tain a 

f Hllllll Im vi Ill,( I\( im·1•np (·ha riu·h•ri SI ic,;. 

!-ITl~.\TIIHl.\l'H\'. 

Tl tl• 1<111·,'.st Em·PIW h1•cls i•x pusnl i11 U11: :u·1·11 1111rl,·r .Ji ,;cu,;
,.ion ar1· tu lw fomui in tlw rnilro,id cnb nt th1• TontlP Hin•r 

:1'.111:i'ln•.1,~y· (11'.t11,111ir1g,. (l:'ilrn ,l!l1tt·1~'t,11t out,.,:1i11p11i:11.g f'1:1Jnr thfoi · 11,i(iint 
iu11i,tb,;11tt•r[ bi '1'11;:i · ('.:11,~H~ii; 1•hc1f•11 N:liil~11l~; · ~: 111<1.~.~1'11,g,i1111(1 ,~11c1,:!~1~:l!lt,,1:1·• 

.l;y ,i/ifr11t.lg!~11:~,hi,c111Ll!y hl,gh,~m·. 'l\11~1,!11,:111(1111>111(Hi11j11 l:111bl:ir tr11,, fl'1m1 
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CllAPTml +. 
OLIGC)C'ESE F(Ut:\lATHl'\'S. 

GE:-;ERAl, BTATE'.'11ENT. 

TIil' US(! of thl• h>rrn Oligot'l'lll' 1~s applied to 111arim· fornm-
1 inns of tl1<· P:u·ifie ( 'rntst i., inrnlwd in <·mlh't)\'l\rsy. l•:iu·ly 
i11n•stigators of 1re,t coast g'l'Ology divickcl the Tertiu ry into 
Hw Eocene. ?\Iiort•m1 anti Plio(•ene periods. Lat(•r sh11l1p.; showl'tl 
flmt a 14·l'fl ,idiiml nml widrly spread m1c·mifor111ily t•xi~kd i11 

the 111iddle )Iiocenc-. Certuin deposits i·hi<'h had fonnerl_r lweu 
regimled as :\Iioecne were found to contain a faunu possessing 

Eorem• n,; '11'<:il 1b :Mim:1:m· <·hrtrm·kri-.ti,·:-. :;11d1 dPJmsit ... Wt>rt.· 

finnlly n~gnrdrd ns bring tlw ;(l!llll' ,ige as thl' Oligoc1.•m'. of 

Europe. At the pr('J;l'llt time tlwr1: i~ uo g'l'llernl agrN·1111·11t 
1111 till' ,,,est <•oust its to wlwrP llw Jim• lwl~·t·1.·ll tlw Oligm•t•111• 

nml lmn·r :\tiuctne slmll he· drnwn. 

In tlw ~n•sh•rn portion o( North Auwrira l'Xh~m,i,·l· l,u·ust rini, 

,md hmil 1lt:pm:.ib1 Wl'n• in l•xi,;tlmt'.l' during t hl• Oligoel'tll' 1•ptwh. 
l"mm tlu•,w 1kpositn n rid1 fo,.,-iJ m1m11mdian founn Im;;. li,:t·n 

l'Olil•c"h!tl. Dc•htih•ll stmlic!, lu~n• lu•l!n mmlt" 011 the 1•rnl11ti1111ary 

cfon•lopuwnt or tht•st• fm·ms of lift. and H~ tl ni:snH it j,;, po~,.ihll' 

to 1·e,•111(nizt· severul ili\"isio11;; of tlu• Olip;oee1w. l'.11fnrtu1rnh·ly 
up to tht· p1·csc11t font• it h1H, nut been possible to l'Ol"l't·b1fr tl1(• 
Olig-oec•nt• lami deposit'" of tl1t' GrNLt Dnsiu ,1.1111 Hol.'ky lfouu
hlin region.'\ "·ith the drpo,its of 111nri111• origin i11 wt•sh-m ( 'Rli

fornin. Oregon and W11sbi11gton. 
Du ring the- p1lst twl'nty yt•m·s ecrtniu foi,;!-ij Ii fot·ou!,; !-It rat 11 

ot·t•urring at Astoria, Orq::{Olh lin n· lu.'t'II n:<·ng11i1.l'd llil ( >ligo
<'<'lll'. The ,.!mlc1-< mul s1Lmll'itm1v,. c•xprnu1l nlcmg tlll' >1outh shon•s 

ol' tin.• Str11it of ,Ji11rn dt' }\u•n ,rnd at the t•ntr,tm't• to tlu.• UrPm· 

Prtou NIL\'_\' Yard lu.1.n• in ptlrt h!'c•n reft.rrc•ll t.o 11>1 Olignrt'llP. 

J•onrl.v prc.•sL•n·l'd fmmns h,1v1· hn·n fouml in ,;}mll'>1 in tlw Crmst 

RtUlg'l'" sout.h of San l•'1·1mc•i,,co and lmn· hc•1.•tt dl'st·1·iht'il ns tlw 
~an Lm·N1zo fnmm.timL Tl1ij; fm•matim1 i& rq:(ttrdc•d 1ls ()Jigo•
cc,m• nnd thl• Oligm'('JH' strnbt of \\'1Liihingto11 nnil Ort·~on lut\'<:' 

in part. lit'l'II currdnh·d with ii". 
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166 Bulll'tiu Xo. JJ, Washiugtou (it·ologiwl Su1-rt:,t1 

( )I ignl'e1w rlqmsit,. nf Wt'skm \\' a:-.hi11ghm are for t l1C: 1110:- t 
piu·t of 11mri111: origin. Tht·,r hun• IL tobd Hggr(·gilh· thidmP,~ 
or l 5,000 foet 1u11I oeN1r nlong tlw ~outh sid(• of ti!(' :,;;trait of 

,Imm d11 Ful'11, in tlw J>ugd Sound Basin and in so11H1\n•sh•rri 

\\'ushinghm. llariul' fourrns IU't< nh11111lt1.11t n111l cnnstituh• s1•\·

•·rnl founnl zo1ws. TIH.' h!rm ( "lidl1u11 furmntion is nppliPd to 

t ht•st: strn ta. 

Three founal zm1t·s nt-e l'l1cogni1.ed in the Oligot"<'III" of wt•.-.t-
1.•m Washington. The 1<trnt.a ronbiining e1Leh of thesl~ fom11l'> 

,m: rC'forred to H:- horizons. The fauna! zom):- lwginning with 
tht· ol!ksl tire the ::\lolopophorous lincolnmsi,1 Zmie, tll(• 'l\1rri
tl'ihl porh:-1·,.~n~is Zmw and tlw Acilu ~d.ty.;.h11r,:(l'n"is Zrnw. 
Thi: ('Ort"t~l'ipo11tli111,t ~l~diml'l1tnr_v horizons i1fontifi1,J hy tlw><,.'. 
zmH~l'i tH'l! flci'iig111ttf.•d m, tht- Linl'oln, Port.er nml Blnkd1•y. Tlw 
f1um1Ls m!c·urring i11 end1 of fl1l' nbon· :!lom•;; an: tlii;tind n11d 
1mm.v of tlw ;.pl!t·ics iiu not rnngt• into till• ;,.1ml•s 1lhmtt· or lwlow. 

'l'h1·rl.' dol'!'I not sc1·111 to bt· ,mllki1·nt 1·\·id1•11re at tlw prPi:wut ti1111 

tu warr,rnt ,,uhdi\·idiug the Oligoc1.•11e into tlm.•t• form11tirms. 

Tlw typl" ~l'dinu in which tliis t.one ot·eurs is !<ihu~h·d in 

"cml'hwt•sll•l'fl Tl111rston unrl uorthwc>1tern l.1.•~i .. c•ounties, ,md 
o<·t·u pit•s ,m 111·1•a nf nlmu t JO squa n· mill•,-, The distrihut ion "" 

imfi1·nh'.!l upon Pli1h· III is onl.v 1q1proximtlh-. Tlw 1·1111tnd lirw,:; 
!uwl' ln•P11 drnwn upon tlw lrnsi" uf n·ry pmn• fh•ld t•vid1·11t·L•. H i>< 

ctttih• po>1sib!C' thnt ePl'hliH i'thalt•,- m·eurring in ClwhuHs Co1111t,· 011 

Porh•r ( '1•epk in S1·1•tions 11 mui 1-J., '1'ow11 .. hip 17 Sorth, Ilm1gP 

!5 \Vest, may rontui11 a fo1u11t hc•lunging tu thi,.. zone. Tlw :-1u11ly 
sl11tks onteroppitlg' in H11• banks of OIC"qunh ( 'rt•ek in H,•<•tions :tK 

:,m. :!O, :n. :i2 mu) 83. Town,-hip 1~ ~forth. n,mgt• !t \\'l'~t. lll'Jlt' 

\\'i11lol'k. nre pre ... 1111rnhly ll 1mrt of tl1,, l.i11coln Hol"izm1. • Tl11· 

,urfnl"C m1tnopn nre limih•d and 1U'l' included on Ph1k III with 

th~i ~1~;1~f1u1 r(w11,,1H1,i1'L 1l'h,i ·•UUVl:!l'tid 1:i1;1'.li!II iii :R:ItilHJI•. (J(~lUl,,11,. b1:\• 
l11,:tew·1i•~tn thl' li~111i1ti1ui l1n,ii11i~!'t1lii till.,,J!Ul~•(l ,1~t .(::h,11.1•lt111t,,1~r! 1u11(l t.h,1:\ 11b1:d1:111 
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anti ('IIHgl1111w1·11 I (·s HI H id1 Passag:i·. mny al~n 111 I 1nrt lll'lu11:,t 

tn this liurixu11. 
Tiu· 11111st Pha l'1L!'tPri~ti(' ,qw1•i,•,- nf thi, z111w nn·: .frif" 

x1·/111nwrdi !);di. ('ttrdium lor,·u:mnum ( .\r1whl ). ('1•(J1Jlit1fl'llifr1t 

.-w.~hiu1,:·lom•u.~i1r \V1•1t \'l'l', GIJ/i'imni11 ,·TtdwliH1:1111i,Y \\'1·:l\·1·r. /'it
" ri11 dafli \\' 1:it \'l'.I' • .ti ac f'Or'1dlixt,, pill .vim f!:1't1si., l>n II, Dt·n t 11li11 m 
.ml.111! rmuim•11-m l 'onrad. ( 'alm1triu-a l'.l'<.'Ntf rica ( Gabh ). Krifia 
dich·nw11i (Wmwi-). E.rilia linrnlt1N1,,i11 Wn1n•r. llf'mif11.rn1< 

h'a>.:hi,l{.;ff11w11xi11 W,•an·r. I>rillia hcrn.t·i ( ..\mold). X,di1·i1 liu
,·ul111·1111i11 \\'1•11n•r. J/11lopoplwrm11t /i,,c11lun111iw \\'(·arPr. Stn·µ
>1id11 ra 1,•t1.Yhi u t;fa111·11sis \\' t•a \'l'I'. nnd 1'1irri11 0111 nfo11n1;11i>1 

\\\·nwr. 

The (11llowi11g- spt·1·11:,. an· c11111111011 to tlw llHll'!IH' 'l\·.11m m·-· 

curri11g Ill locality I 011 ('owlitz Hin·r l'H,t nf \ 111!.•r 111111 H11· 
:\[olop11phorous Ii 11n,l1w11sis Z•Hn-: ( · ra11;1111 tel/it o m11tl1i11,:tat1 • 
011,ii, \\'Pnn•t', Lrdo ,:11l,f1i ( '011r111!, Sufn, par,1/lr/1111 ( ;ahh. l>r11-

lafi11111. xuli.,fr11111iu1·11111 (~111111. Caf.ttplrtlf'tl ,,l'l'1•11fri1·11 ((½ahb). 

J.:,l'iliu dich-r1toni ( \V,·11\'1:r ), ll1·mifu,,u.~ 1,•11.~hir11[frHt1'1tJ1t.t \\',•n\·
•·I'. and Sltq1.,id11 rt1 or,·1:11n,·11Jdlf 1>11 IL 

Tit(• fol)owin'-' "fH•ci,,,, an• co111m1111 In 1111· :\Iolop,1ph11i-ou~ 
litw11l1w11,i~ Z°fm1· nml tln• Turrih•lln po1·li:l'1.•n~i,- Zou,•: ('ardittm 

lt11·01.-:m111 m { .\ rnold I. ( · rotdlu portcn·t1.~i.ir \\\,n \'L! r. IJntl afi.1rn1 

1111b11I r111r1im·11111 Galih. /)rilfi,, hrco.ri (.\mold). and .Yirlfra 

:,·,ud1i11!flot1n1,\'i.~ \\'1·11 n·r. 
!"llll'li foi-111, it;.c :If 11 ,.,.;,, 11r,:·~wlf'u11i11 ( '1111 rnd. l'lw1·11id,·s ,,,.11 t

ili11,·11t u.~ ( '11111wl. 'l'h.t1rr1tira l,i..,l'l'la (('oui-,ul ), a111I '/'lirnriu 

lmpr.-~11id,·11 ('onrn,I 11r,· n1li1·d,\' ab,;t-11t from th,· .\(nlnpopho1·

,111 ... li1wnh'.1hi,< %011e, alll11111~h tlw.\' an· irnw11g tin- 11111,-t d11t1·· 

neh•ri,.,t ir •JWl'il':-. in tll!' T11rrib·lh1 1•11dPl'l'II~;,. ifo11P at Porh•r. 

Tlw fot11111 1Ls n 1dwl,, i" tlistiw.-1 frn111 t.hl' T1jon faunH lwlo14 
and I hP Tu r1·i h: !lit porh·r,,11 ,j,.. Zmw 11.hun·. 

'ITIIIU'l"l•:f,I .. \ I'• •lt'!'l•:IU•:>,:,;1,; lf.11.,;i:. 

Tin.· typl' lnl'lllit-y i11 which tin· 1h:1rnsil, 1·011taini11g 11ii,. 
fa1111a n,·c-111· is lornh·1I in Grnys Harhnr ( 'n1111ty, in T01n1~hip 17 
\'orl Ii. n,lllg'l' :; \\\,st Fn,.,;ilif,·rous llllll'illl• ,hnta llt'l'III' alrmg 

rlw bluff,- nf ('hdmli,- Hin·r lmlh 1.'/l,-t a111I Wt•"'t nr th,.· low11 nf 
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Porh!I' as 1.1,·dl Rs on Podt•r Creek. Simi1111· lll~po.:ib m·e11r at 
tlilfotent loe1dities mi Lirnkm•r ( 'l'l'l'k r.o tlll' 1<u11th of l 'lwhali-. 
H in•r in Town:,;hi p 17 ~orth. Rang-t• fj \V t•;;L Tltt• fnu11ns of 

thi,; zmw tLrc tfi,.tinctly different from tht• umh•rl.viug :\lolo

pophorom, lincohll'nsi~ Zmw 1Ls wl'il tb: Hw :h•ila gettys.hurg
l'Hsis Zmw of th<~ Pug£~l fimmd region. Thi.! most <·nmmon 
..;pl'cies m•1•urri11g in this z:011(• an•: Cardium lorn,.:mwm (.Ar
uold ), Cn:11dla porfrrtn.tis W l'll\'t•l\ Jfollttia chtlwliuuxii .\ r
nold, Jfarcia rm~gont11Rir (Cournd), 1'hrm:ia traptzoidm Con
rad, 1'lt;1Jt1tira l>iuda ( Conrad J. Phacoidei ar.u tilineat tu ( Con

rnd), Dri/Ua Tteco.1:i (Arnold), E,,·ilia lincofon.tiH WP1t\'l'I'. and 
1' 11 rrite/111 pm•frrtn~i.t W Pll w•r. 

Tho:-l' for1111< wliid1 are eo111111011 to I lt1.• }[olopopliornu,,. li11-
eolm,n,.i!< Zmu• nrul to thii; zom• hnn: tllrt·ad:v lwt·n 1111•11ti111wd. 

:\lnn:r of tlw topt•eil•:< ot•t·urring in this zone 1tn· \'l'f_'r t·o111mo11 
to tlw Aeiln getty1>IH11'g(•n!lis Zo11t· aml it i,- po,-~ihlli tlrnt the 
1:xtrl)H11: lower port.iou of t.ill' !oitr1ltig1·aphtc se(•tion cxpoi.wl 1lt 

t hl~ 1·11tl·1u1t•e t.o tl1l' U1·1•1111·1·tm1 Navy Y uni mt1.y htt tilt~ 1.~c1ui n,

l"n t of tlu.• uppN' bt•1I,;. ida Port.er. Sudi spt~ci(~>I ns .ldlrl ;rctt11i

burg,·11XiJ1 lleagu.11, J/ ac ronlllista ,•,·111,athw ( l 'on rail). J/ mlio
fox dirlTt1u1 Didi, Partopc gtmeroaa ( Gould ) 1 E11duli1tm pt'trn

sum l 'ounul. Turt'ie,tla ,ec11hirlgtonimw Dall. 1md '/'11.rritt'lla 
porft'rnui, \Yt•itvt>r whic-h ani vcr_v l'hnrnd<•ri,,tic of the .\<·iln 
g<.·ttyslmrg<'.nsii; Zmtl' arc c11tirdy nl111cnt from the Turritdla 
pnrtt•r1•11sil! Zmw. Tiu.· dnrk eolored ,.,Jiuks cxpo,;cd tl11·1·t· mili:s 
wt•st or Port. ( 'rl'Sl·mt in ( 'lallnm l'mmty mny belong to the 
l1mh•1· Hm·i:i:011. 

The typt· Sl'dion or the ,\dlit getty .. hurgenMi:! t':mw ii< t,) 

lw fomul within thl• strnbl outcroppiu~ ,Lt the 1mtrm1<·t· tn thl· 
Un:1111trton ~nv_v Y1tnl. Rxcdkut l'xpwmrc1s eont.nining nm

rim: fmn,ils m·t·ur nt tht: south rnd of Hllinhridg<~ hhmd ,l,. W(•II 

1i1 011 tlHi lJJUH,1111,itli .f:ilu,n! to t,,,lm suL1th. Tho <h!p1~~jts .~)V!;t.si~t .. 1,r 

11itti1•bt•1Ill1;.11l •111its11•ih• ciht1glb111t•t·1Ltt1!II ,,11!1 1rHl1Ufrm 11·1d1n!ll · 11~tml y 
~h11tlt1!1 ~:►1111:~1:1,:~1~1;. i, ti ;i,,:1k:;HtS~ 11if' I~~ 1~11:t!II~ Sl,Ot~()• (1~,,,, ... 1 't1!!1;: l(;~'(! I; .•.. 
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